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IHOACHUTEJIBHAA 3AITMCKA

[IporpamMma mo ¢u3uke Ha ypoBHE CpeaHero obmero odpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUA M TpeOOBaHMII K pe3y/lbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHOW IPOrPaMMBI,
npeacraBieHHbx B @I'OC COO, a Taxke ¢ yu€Tom deaepaabHOil pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu mnpenogaBanus ydeObHoro mnpeamera «@Pu3uka» B 00pa30BaTelbHBIX OpPraHU3ALUAX
Poccuiickoit @eneparuu, peain3yonX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[IporpamMma mo ¢usuke ompenenser o00sf3aTeIbHOE MPEIMETHOE COAEepaHHe, yCTaHABIMBACT
PEKOMEHAYeMYIO TOCIE0BATEIbHOCTh H3YUEHHS TeM M pa3[esioB y4eOHOro mpeaMera C yd&ToM
MEXIMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuatomuxcs. [Iporpamma mo ¢usuke MaéT mpeacTaBIeHUE O HENSIX, COJACPKAHUH, O0IIeH CTpaTeruu
oOyueHusi, BOCIHTAHUS U Pa3BUTHUA OOYYAIOIIMXCS CpeAcTBaMU yueOHoro mnpeamera «Dusukay Ha
yr1yOsn€HHOM YpOBHE.

N3ydyenne kypca ¢u3uku  yriayOnE€HHOrO  YpPOBHS — IMO3BOJISIET  peaju30BaTh  3a/aydl
npoeCCHOHATPHON OpUEHTALlMM, HANpPaBICHO Ha CO3JaHUWE YCIOBUW [UIS TPOSBICHHUS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIIbIM O0Yy4YarolIuMcs, KOTOpble HEOOXOIUMBI IS
MIPOJOIDKEHHS 00pa30BaHMs B OPraHU3AIMAX MPO(hecCHOHATBHOTO 00pa30BaHus 110 PA3ITUYHBIM (PHU3HUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIIHATbHOCTSIM.

B mporpamme no ¢usuke onpeaesnsroTcs IIaHUPYEMble Pe3ylIbTaThl OCBOCHUS Kypca (PU3UKU Ha
YPOBHE CpeAHEro 001Iero o0pa3oBaHus: THYHOCTHBIC, METANIPEAMETHBIE, IPEAMETHBIE (Ha YyriyOnéHHOM
ypoBHe). HayuyHo-MeTononornueckoii OCHOBOM Juisi pa3pabOTKM TpeOOBaHMM K JIMYHOCTHBIM,
METaINpeIMETHBIM U MPEIMETHBIM pe3yibTaTaM 00YyJaroLIMXcsi, OCBOUBIIMX MPOrpaMMy Mo (usmke Ha
YPOBHE CpeIHero o01iero o0pa3oBaHus Ha YIIIYOJIEHHOM YPOBHE, SIBIISIETCS CHCTEMHO-EATETbHOCTHBIN
MOJIXOJ.

[IporpamMma no ¢pusuke BKIHOYALT:

IUIaHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (pU3MKM Ha YriyOJ€HHOM YpOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojilaM 00yUEHUs;

cozepkanue yuyeoHoro npeamera «Ou3nKay 1mo rojgamM o0yueHusl.

[IporpamMma no ¢u3uke nMeeT NMPUMEPHBIN XapakTep M MOKET ObITh MCIOJIb30BaHa YUUTEISIMU
(U3HKH 17151 COCTaBJIEHUS CBOMX pabovMX Mporpamm.

[IporpamMMa mo ¢u3uke HE CKOBBIBAET TBOPYECKYI0 HHHUIIMATUBY YUUTENEW U MPEAOCTaBIISIET
BO3MOXXHOCTH JJIsl peaju3allii Pa3IM4YHBbIX METOJAMYECKUX MOJXOJOB K IMpEenoJaBaHuI0 (U3UKU Ha
yri1yOJ€HHOM YPOBHE IPH YCIOBHH COXPaHEHMsI 003aTeNbHOM YacTu CoAep KaHus Kypca.

dwu3unka Kak Hayka o HanboJliee 001X 3aKOHaX MPUPOJIbI, BEICTYIAs B KAUECTBE yUeOHOTO MpeAMeTa
B IIIKOJIC, BHOCUT CYIIIECTBEHHBIN BKJIQJ B CUCTEMY 3HaHUU 00 okpyxaromeM mupe. LIIkombHBIH Kypc
GU3MKM — CHUCTEeMOOOpa3yroIMiA JUIsi €CTECTBEHHO-HAyYHBIX Yy4YEOHBIX MPEAMETOB, TOCKOIBbKY
¢u3nyecKkue 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB M SIBICHUN, HM3y4aeMbIX XuUMHUEH, Ouosoruei,
¢busnueckoii reorpadueii u actporoMueii. Micronb30BaHne u aKTUBHOE TPUMEHEHNE (PU3NIECKUX 3HAHUIN
OTIPENICTMIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTHKH,
TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOJIYyYEHUs HOBBIX MAaTEpUAJIOB C 3aJaHHBIMHU CBOWCTBamMu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (QOPMHUpPOBAHME E€CTECTBEHHO-HAyYHOM KapTHHBI MHpa
oOyuatomerocsi, B GOpMUPOBAHUE YMEHUN IPUMEHSITh HAYYHBIN METOJ MO3HAHUS TIPH BHITIOJTHECHUH UMU
Y4eOHBIX MCCIICIOBAHUMN.



B ocHOBY Kypca ¢u3uKH Ha ypOBHE CpelHEro 00IIero o0pa3oBaHus MOJOXKEH Pl UACH, KOTOPbIE
MO’KHO PacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B coOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICP’KUT MaTepuad U3 BCEX paslieloB (PU3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHYECKOH, TaK H
COBpEMEHHOM (pU3UKH.

Hoen zenepanuszayuu. B cooTBEeTCTBUU ¢ HeW Marepuan Kypca (pU3MKd OOBEIUHEH BOKPYT
¢usnueckux teopuil. Bemymmum B Kypce sBisiercs (OpMHUpPOBaHHE MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus MOpeanosiaraeT HCIOIb30BaHUE T'YMaHUTAPHOIO
MOTEHIMaIa (PU3NUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIECTBA, a TAKXKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M SKOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonou nanpaenennocmu. Kypc ¢usuku yrnyOn€HHOro ypoBHS Mpeiroaraer
3HAKOMCTBO C HIMPOKUM KPYTOM TCXHHUYCCKUX W TCXHOJOTHYCCKUX HpI/IJIO)KCHI/If/'I N3YUYCHHBIX Teopnﬁ n
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOLIUX MPEICTABICHUN U COBPEMEHHbBIE TEXHUUYECKUE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn IKo102u3ayuu peajin3yecrTcsd noCcpeaACTBOM BBCACHUA DJICMCHTOB COACPKAHN, MOCBSIIEHHBIX
9KOJIOTHYCCKHUM Hp06.]'IeMaM COBPEMCHHOCTH, KOTOPBIC CBsA3aHbI C Pa3BUTHEM TCXHHUKHU H TCXHOHOFHﬁ, a
TaKKC 06CY)KI[CHI/IH HpO6J’I€M palliOHAJIbHOI'O ITPUPOAOIIOJIB30BaAHUs U 9KOJIOTHYECKOM 0€30IaCHOCTH.

OcBoeHue cofepkKaHus MPOTPaMMBbI IO PU3HUKE JOIDKHO OBITH TOCTPOSHO HAa IPUHIIUIIAX CHCTEMHO-
ACATCIIBHOCTHOI'O IIOoAXoa4a. I[J'If[ (1)I/ISI/IKI/I peamm3anus 3TUX IMPUHIUIIOB 6a31/1pyeTcsl Ha HUCIIOJIb30BaHUU
CaMOCTOSITENILHOT'O 3KCIIEPUMEHTa KaK MOCTOSHHO JAeHCTBYyIolero ¢akropa ydeOHoro mpouecca. s
yIIIyOIEHHOTO YPOBHS — 3TO CHCTEMA CaMOCTOSITEIBHOTO YYEHHYECKOTO HKCIIEPUMEHTA, BKITFOYAIOIIETO
(bpoHTaTIbHBIE YUEHHYECKHE OTIBITHI PU U3YYEHUH HOBOIO MaTepuaia, J1abopaTopHble paboThl U paboThI
npakTukyma. IIpu 3ToM BO3MOXHBI /iBa crioco0a peanu3aluyd (U3NYECKOro mnpakTukyma. B mepBom
cllyyae MpPaKTUKyM MpoBoauTcs aubo B koHue 10 m 11 kmacco, nmubo mocie MepBOoro U BTOPOTO
TIOJTYTOAMIA B KQXKJIOM U3 3THUX KJIacCOB. BTopoii criocod — 3To mHTErparus padboT MpakTUKyMa B CUCTEMY
na0opaTOpHbIX paboT, KOTOpbIE MPOBOJATCS B Ipolecce M3ydeHus pasnena (temsl). [Ipu 3tom mox
paboTaMM TpaKTHKyMa IIOHHMAeTCs CaMOCTOSATENbHOE WCCIEJOBAaHHE, KOTOPOE MPOBOAMTCS IO
PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOr0 BUIa 0€3 MOLIaroBOi MHCTPYKIMH.

B mporpamMe mo ¢usMke cucTEMa YYEHHUYECKOTO SKCIEPUMEHTa, JTa0OpaTOPHBIX paboT u
IMpaKTUKyMa NpCACTaBJICHA CIWHBIM IICPECUHECM. BI)I60p TEMATUKHU A 3THUX BHJAOB YYCHHYCCKHUX
MPAKTUYECKUX pPabOT OCYIIECTBISETCS YyYaCTHUKaMU 0Opa30BaTENBLHOTO TMpollecca HCXOAS W3
0COOEHHOCTEH MTOYPOYHOTO TUIAHUPOBAHUS M OCHaIIeHus kaburera ¢usuku. [Ipu sTom obecnieunBaeTcst
OBJIaJICHHE OOYYaIOMIMMHUCS YMEHUSMHU MPOBOAMTH MPSMbIE U KOCBEHHBIE M3MEPEHHUS, WCCIIECTOBAHUS
3aBHCHUMOCTEH (i)I/ISI/ILIeCKI/IX BCJIMYHH U IMTOCTAHOBKY OIIBITOB IO IIPOBCPKE NMPCIIOKECHHBIX I'MITIOTES.

bonbiioe BHUMaHue yHensercs pelIeHUI0 pacy€THBIX M KauyeCTBEHHBIX 3adad. [Ipu stom s
pacuéTHBIX 3a/1a4 MPHOPUTETOM SIBISIOTCS 3a7aud C SIBHO 3aJaHHOW M HESIBHO 3aJaHHON (hu3mdeckoi
MOJIETIBIO, MO3BOJISIONINE MPUMEHITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena
Kypca, TaK W HHTETPUPYS MPUMEHEHHWE 3HAHUN U3 pa3HbIX pas3fenoB. /s KauyecTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISIFOTCS 3aJaHUsI Ha OOBsSCHEHHWE/TpeCKa3aHue MPOTeKaHusl (QU3MUYECKUX SIBICHUN U
MIPOLIECCOB B OKPY KAIoUIeil KU3HU, TpeOyroue Bbioopa (u3nuecKoil MoJIeH sl CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusmu PI'OC COO x MarepuaibHO-TEXHHUYECKOMY OOECIICUCHHIO
ydaeOHOro mpolecca Kypc (GU3MKd YriayOnEHHOrO YpOBHSI HA YPOBHE CpEAHEro oOIero oopazoBaHus
JOJDKEH U3y4aThCs B YCIOBHUSAX MTPEAMETHOTO KabuHeTa. B kabnHere Pu3nku 10DKHO OBITh HEOOX0IUMOE
nabopaTopHoe 000pynOBaHME JJIS BBHIOJIHEHUS YKA3aHHBIX B MpPOTrpaMMe 1O (QHU3UKe



YUEHHUYECKUX OIIBITOB, J1A0OPATOPHBIX pabOoT M paboOT MpakTHKyMa, a TakXe JEMOHCTPALMOHHOE
00opyoBaHuE.

JlemoHcTpannoHHOe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MHUHHMAIBHOM
JOCTaTOYHOCTH W OOECHEeYMBAET MOCTAHOBKY IMEPEUHMCICHHBIX B Mporpamme Mo (U3MKe KIHOUEBBIX
JNEMOHCTpAallMid Il WCCIENOBaHUS H3Y4aeMbIX SBJICHHMH UM  IPOLECCOB, OSMIHMPUYECKUX H
(GbyH1TaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHHE Al YYEHHUECKUX INPAKTHUECKUX paboT (opMHUpyeTcs B BHIE
TEMaTHYECKUX KOMIUIEKTOB M 00ECIeYrBaeTCs B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX OOYYalOIIMXCH.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO 00OPYIOBaHUS JOJKHBI OBITH MMOCTPOSHBI HA KOMITJIEKCHOM
UCTIOJIb30BAHUH aHAIOTOBBIX U IM(POBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM
B BUIe U POBBIX TaOOPATOPHIA.

OCHOBHBIMU LIENSIMU U3y4€HUs (PU3UKH B 00111eM 00pa30BaHUU SBIISIFOTCS:

(dbopMHUpoOBaHKE HHTEPECA M CTPEMIICHHSI 00YJaIOIIUXCsl K HAYIHOMY N3YUEHUIO TPUPOIBI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

Pa3sBUTHC HpCIICTaBJICHI/Iﬁ O HAYyYHOM MCTO/JIC IMO3HAHUA U @OpMHpOBaHHG HUCCICI0BATCIBCKOTO
OTHOIICHHSA K OKPYKAIOIIUM ABJICHUAM,

(dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHHS KaK pPe3ysbTaTa U3ydeHHs] OCHOB CTPOCHHS MaTepUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dhopmupoBaHre YMEHUN OOBACHSTH SIBJICHUSI C MUCIIOIB30BAaHUEM (PU3MUECKUX 3HAHUN M HAYIHBIX
JIOKa3aTeIbCTB;

(I)OpMI/IpOBaHI/Ie Hpe)lCTaBJ'ICHI/Iﬁ 0 poJin (I)I/I3I/IKI/I IJId pasBUTHUA APYIruX CCTCCTBCHHBIX HaAYK,
TCXHUKHU U TeXHOHOFHﬁ;

pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymied npodecCHOHaIbHOW NeATeNIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOATOTOBKA K JajbHENUIIEMY OOYUYE€HHUIO B 3TOM HalpaBJICHUH.

JlocTikeHue 3TUX Iesiell oOecrieunBaeTcs pelieHneM CIIeIyIoNMX 3a4a4d B MPOLEcce U3yuyeHUs
Kypca (pU3UKU Ha yPOBHE CpeAHEro o0I11ero oopa3oBaHus:

MpUOOpETEeHNE CUCTEMbI 3HaHUN 00 0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYass MEXAaHUKY, MOJIEKYJSIPHYIO (PU3MKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3MKY U DIIEMEHTHI
acTpopH3HKH;

(bOpMHpOBaHI/IC y'MeHI/Iﬁ NPUMCHATH TCOPCTUUCCKNUC 3HAHUS I 00BSICHEHHS (I)I/I3I/I‘-ICCKI/IX SIBJICHUI
B IpUPOAC U JIAA MIPUHATHUSA ITPAKTUICCKUX pCI_HCHI/Iﬁ B IIOBCETHEBHOM KHU3HH,

OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 337a4 C SBHO 3aJJaHHON (DU3MYECKOW MOJCIBIO, 3a/1ad,
MOIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/laHue (PU3MIECKON MOJIEIH, aJeKBaTHOW YCIIOBUSAM 3aJ1a4yH, B
TOM YHCIIC 3a/1a49 HH)KEHEPHOTO XapakTepa,

MOHUMaHue (U3NYECKUX OCHOB U TNPUHIUIOB JCHCTBUS TEXHMYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPEY;

OBJIAJICHME METOJAAMHM CAMOCTOATEIbHOTO IUIAHUPOBAHUS W  MPOBEACHUS  (PU3MYECKHUX
HKCIIEPUMEHTOB, aHallu3a U MHTepIpeTauud nHGOpMaIUK, OMPEIeIeHHs] JOCTOBEPHOCTH MOIYYEHHOTO
pe3ymbTara;



CO3JaHUE YCJIOBMM [UIi pa3BUTUA YMEHHMM IIPOEKTHO-UCCIIEIOBATEIbCKON, TBOPYECKON
NEATENbHOCTH;

pa3BuTHE HHTEpeca K cepam mpodeccuoHATBHON NesSTEIIbHOCTH, CBI3aHHOHN ¢ (DU3HKOH.

B coorBerctBum ¢ TpeboBanmsMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3yYeHHS Y4eOHOTO
npeamera «®dusuka» Ha ypoBHE cpenHero ooOmero oOpa3oBaHMS BBIOMpAETCS OOYYAIOIUMHUCA,
TUTAHUPYIOIIUMU TTPOJIOIDKEHUE 00pa30BaHUs MO CHEIHATBLHOCTIM (PU3UKO-TEXHUIECKOTO MPOdHIIs.

Ha wusyuenune ¢usuku (yriyOlleHHBI YpPOBEHb) Ha ypPOBHE CpEIHEro OO0MIero o0pa3oBaHHS
otBoauTcs 340 gyacos: B 10 kiracce — 170 gacoB (5 gacoB B Henento), B 11 kmacce — 170 gacos (5 yacoB B
HEJIEITIO).

[IpennaraemMslii B mporpamMme mo Gpu3uKe nepeveHs JIa0OPaTOPHBIX U MPAKTUICCKUX Pa0OT SIBJISIETCS
PEKOMEHIOBAaHHBIM, YYHTEIb JIEaeT BBIOOP IMPOBEICHUS JTAOOPATOPHBIX PabOT M OIBITOB C Yy4ETOM
WHIVBUIYAIBHBIX OCOOCHHOCTEH 00yJarONIiXCsl.

COAEPXAHUE OBYUEHUSA
10 KJIACC

Pa3nen 1. Hayunblii MeTo NO3HAHUS IPUPOABL.

duznka — (I)YHI[aMCHTaJ'IbHaH HayKa O HIpHUpOAC. Hay‘IHBIﬁ MCTOA IIO3HAHMA M MCTOIbI
HCCICOOBAHUA (1)I/I3I/I‘IGCKI/IX SIBIICHUH.

9KCHCpI/IMeHT " TCOpH: B TPOLECCE IMO3HAHUA TPUPOBI. Ha6J’IIOI[eHI/Ie H DKCIICPUMCHT B (1)I/I3I/IK6.

Crioco0rl n3mMepeHus: GU3NYECKUX BETMYHMH (AaHAIOTOBbIE U IU(POBBIE U3MEPUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[TorpemnocT u3MepeHN PU3NIECKIX BETHUUH (a0COMIOTHAS M OTHOCUTEIIbHAS).
MonenupoBanue (pU3NYECKUX SBICHUN U MPOIECCOB (MaTepuaibHasi TOUKa, aOCOMIOTHO TBEPIOE
TeJO, UIealIbHAs KUJIKOCTb, UJIeaTbHBIN Ta3, TOUeUHbIN 3apsia). [ unoresa. dusnyeckuii 3aK0H, TPAHULIBI

€ro NpuMCHUMOCTH. du3nyeckas TCOpUs.

Ponb u MecTo ¢u3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHON KapTUHBI MUPA, B MPAKTUYECKON
NEeITEIbHOCTH JTIOICH.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomul, RPAKMUKYM.

W3mepenue cuibl TOKa M HaNpsDKEHUS B LENH MOCTOSHHOTO TOKA MPH MOMOIIM aHAJOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ IIM(poBoit nTabopaTopueii no gusuke. IIpumepsr u3mepenus GuU3NYECKUX BETUUINH
IIPY IOMOILY KOMIBIOTEPHBIX JaTUUKOB.

Pa3zgen 2. Mexanuka.
Tema 1. Kunemamuka.

MexaHu4deckoe JABMKCHUC. OTHOCUTENBHOCTh MEXaHUYECKOIO JABWKCHUA. Cucrema orcuéra.

[Ipsimast m oOpaTHas 3a7a4l MEXaHUKH.



Pannyc-BekTop MarepruanbHON TOYKH, €ro MIPOCKIUU HA OCU CUCTEMBI KOOPAMHAT. TpaeKkTopusl.

[epememnienue, CKOpocTh (CpeAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaITbHOM
TOYKH, X MPOCKIIMU Ha OCH CUCTEMBI KoOopanuHaT. CI0XKEeHHE TIEPEMEIICHUI U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KCHHE. 3aBUCUMOCTb KOOpIHMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaUKu.

CBoOoaHoe maneHue. Y ckopeHue cBoOOHOTO najieHus. [[BikeHue tena, OponieHHOTO Mo YoM
K TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH M YCKOPECHHsI MaTepUaIbHON TOYKH OT BPEMEHH U UX

rpadukmu.
KpuBonuneiinoe nBuxeHue. [[BH)KEHHME MAaTEpUAIIBHOM TOYKM I10 OKPYKHOCTH. YTJIOBAasl W
nuHenHas ckopocTb. [lepuon u yactora oOpaienus. LlenTpoctpeMurtensHoe (HOpMalibHOE), KacaTelIbHOE

(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTEpUAIbHOM TOUKH.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: CIHIOMETp, IBH)KCHHME CHapSIOB,
LEMHbIE, NIeCTepEHYATHIC M PEMEHHBIC TIepeIadr, CKOPOCTHBIC JIU(THI.

Jlemoncmpayuu.

Monenb cucteMbl OTCUETA, MIUTFOCTPALls KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHMUSL.
CriocoObl nccine10BaHus IBUKEHUH.

Wnnmroctpanus npeiensHoro nepexo/ia U \3BMepeHre MrHOBEHHOM CKOPOCTH.
[Ipeobpa3oBanne ABMKEHHUM C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3pesKeHHOM IPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOLIEHHOT0 MOl YTJIOM K TOPU30HTY M TOPU30HTAIIBHO.
HanpasieHnue ckopocTH MpH JBMXKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yriaoBoil CKOPOCTH B peayKTOpe.

CpaBHeHHe TyTeH, TPAEKTOPUM, CKOPOCTEN IBUKEHHUS OJTHOTO M TOTO K€ TeJla B PA3HBIX CUCTEMAX
OTCU€Ta.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomol, npakmukym.
N3yuenne HepaBHOMEPHOTO JIBIKEHHUSI C TIEJTBIO ONPEIEIICHUSI MTHOBEHHOU CKOPOCTH.

N3mepenne ycKopeHHs NpU MPSMOJIMHEHHOM pPaBHOYCKOPEHHOM JIBHOKEHHUM IO HAKIOHHOH
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUH.

N3mepenne yckopeHHss CBOOOMHOTO TaAcHHUS (PEKOMEHIOBAHO WCIOJIB30BaHUE ITHUGPOBOM
nmaboparopun).

W3yuenne nABWXKEHHS Teja, OpOIIEHHOTO0 TOPU30HTANbHO. IIpoBepka THIOTE3Bl O NPAMOIA
IIPONOPLMOHAIBHOM 3aBUCUMOCTH MEXKy JAJIBHOCTBIO MTOJIETA U HAYAJIBHOM CKOPOCTBIO TEJa.



N3yuenune aBuxKeHUs Teja MO0 OKPY>KHOCTU € TIOCTOSIHHOM IO MOJTYJTIFO CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH TIEpHO1a OOpaIeHUs] KOHMYECKOTO MasiTHUKA OT €r0 TapaMeTpoB.
Tema 2. /lunamuxa.

[TepBobiii 3akoH Herotona. Muepumanshbie cucteMbl otcuéra. [Ipunuun otHocuTenbHoCcTH [anuies.
Heunepuuanbusie cucteMbl 0TcuéTa (onpezesneHue, IpuMepsl).

Macca tena. Cuna. [IpuHIUn cynepno3uiuu Cull.

Bropoii 3akoH HeroToHa U151 MaTepruaabHON TOYKH.

Tpetuii 3axkoH HproTOHA 1151 MaTEpUAIbHbBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIECHTHOCTh IPAaBUTALIMOHHON U UHEPTHOW MacCCBhl.

Cuna TspKecTU. 3aBHCHUMOCTH YCKOPEHHSI CBOOOJHOTO MAaJCHHsI OT BBICOTHI HAJl MOBEPXHOCTHIO
IUTAHETHI U OT reorpaduyeckoil mupoThl. JIBrkeHne HeOeCHBIX Tel U UX CIYTHUKOB. 3akoHbI Keruiepa.
[lepBas kocMHuuecKas CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena. Bec tena, ABUXKyIIErocsi ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs! CKOJIBKEHUS U cuila TpeHus mnokos. Kosdduument
Tpenus. Cuia COMpOTUBIICHUS MPHU IBIKEHUU TeJla B )KUIKOCTH WM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH
OTHOCUTEIFHOTO JBUKEHUSI.

Hasnenue. 'mapocratuueckoe papienue. Cuiia Apxumena.

Texundeckue YCTpOfICTBa n TEXHOJIOTHYCCKUEC IIpOUECCChI: IIOAIINITHUKH, JABHMIXKCHUEC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpavuu.
Habutoienue nBrxeHus Tel B UHEPIUAIbHBIX M HEMHEPIMAIBHBIX CUCTEMaX OTCUETA.
[IpuHIUIT OTHOCUTETBHOCTH.

Kauenue ABYX IWJIMHAPOB WJIN 1IAPpOB pa3H0171 MacCChbl C OAUHAKOBBIM YCKOPCHUCM OTHOCUTCIIBHO
HCHHCpHHaHLHOf/'I CHCTEMEI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIONIECH MPHUIIOKEHHBIX K TEJIY CUJI C IPOU3BEICHUEM MacChl TeJla Ha €ro
YCKOpPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

Pasenctso CHJI, BOBHUKAIOIINX B PE3YJIbTATEC BSaHMO}IeﬁCTBHH TEII.
N3Mepenne mace 1o B3auMoIENCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM noabEME U MaJeHHUH.

[leHTpOoOE)KHBIE MEXaHU3MBI.



CpaBHeHME CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHHUS.
Yuenuueckuit sxcnepumenm, nabopamopusie padbomol, npaKkmuKym.
N3mepenue paBHOICHCTBYIONIEH CUIT IIPU ABUKEHUH OpYCKa 10 HAKJIOHHOM IIOCKOCTH.

HpOBepKa THUIIOTE3bI O HE3AaBUCUMOCTH BPEMCHHU JIBUKCHUA 6pyCI<a 10 HAKJIOHHOM IIJIOCKOCTH Ha
3aaHHOC paCCTOAHUE OT €0 MAaCCHI.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIONIUX B MIPYKUHE U PE3UHOBOM 00pasIle, OT
ux aegopManuu.

W3ydenue nBuKEHHs CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JNErkuii OJI0K.
N3mepenue koadduirenta TpeHus no BeaudrHe yriaoBoro koddduunenta 3aBucumoctu Fi(N).

HccnenoBanue ABMKEHUs Opycka MO HAKIOHHOHM IJIOCKOCTH C MEPEMEHHBIM KO3 (PHUIHMEHTOM
TPEHUS.

W3yuenue OBMKEHUS rpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTtHo TBEpHOE Temo. [locTymarenbHoe u BpamaTenbHOe IBIKEHHE TBEPIOTO Teiaa. MOMEHT
CHJIBI OTHOCUTENIFHO Ocu BparieHus. [lnedo cuipl. CiioskeHUE CWII, TPHIIOKEHHBIX K TBEPAOMY Temy.
IleHnTp TsKECTH TEINA.

YcioBus paBHOBECHS TBEPOTO Tea.

YcroitunBoe, HeyCTOMUNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuueckue ycTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomeol, RPAKMUKYM.
HccnenoBanue yciioBuil paBHOBECHS TBEPIOTO TENIA, UMEIOIIETO OCh BPAIlICHHUS.
KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycToMUMBOCTH TBEPAOTO TEJIa, UMEIOIIETO IIIOIA b OMOPHI.

Tema 4. 3axonvt coxpanenus é mexanuke.

NMnynsCc MarepuanbHOM TOYKHM, CHCTEMBl MaTEepHaIbHBIX TOYeK. LIeHTp Macc cucremsl
MaTepualbHBIX TOUYeK. Teopema 0 JBUKEHHUH LICHTPa Macc.

I/IMHy.]II:C CUJIbI U USMCHCHUC UMITYJIbCA TECJIaA.



3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBUXEHUE.

MomenT HMITYJIbCa MaTCpHaHBHOﬁ TOYKH. HpeﬂCTaBHeHI/Ie 0 COXpaHCHHU MOMCHTA4 HMMIIYJIbCA B
HCHTPAJIbHBIX ITOJIAX.

PaboTa cuibl Ha MaioM ¥ Ha KOHEUHOM TiepemenieHuu. [ padudeckoe npencraBieHne padoThl CHIIBI.
MOoOIIHOCTD CHJIBIL.

Kunernueckast sHeprust MaTepuaabHOW TOYKH. Teopema 00 M3MEHEHWH KUHETUYECKOH SHEpruu
MAaTepHAIbHON TOUKH.

[TorennmaneHble M HENOTEHIMAIbHBIE cUibl. [loTeHnManbHas 3Heprus. lloTeHnmanbHas sHEPrus
yrpyro aepopMupoBaHHON NPYXUHBI. [loTeHIInanbHas SHEPTHs Tela B OJHOPOAHOM I'PaBUTAIIHOHHOM
nosie. [loreHumanbHast 3Heprus Teia B rpaBUTallMOHHOM I10JI€ OHOPOIHOTO 11apa (BHYTPH U BHE 11apa).

Bropas xocMuueckas CKopocTb. TpeThsi KOCMAYECKAsi CKOPOCTb.

CBs3b pa60TI)I HCMMOTCHIUAJIBbHBIX CUJI C ©BMCHCHHUEM MEXaHUIEeCKOH OHEPIUU CUCTCMBI TCIIL. 3aKkoH
COXpaHCHUA MEXaHUYEeCKOH OHCPI'Uu.

anyrI/Ie " HCYIIPYI'UC CTOJIKHOBCHUAA.

YPaBHeHI/IC BepHynJm I  WUACANbHOM JKHJKOCTM KaK CJIEJCTBHE 3aKOHa COXpaHCHUA
MEXaHUYEeCKOH OHCPIUHU.

TexHnuyeckue ycTpoHCTBA M TEXHOJIOTMYECKHE TNPOLIECCHI: ABM)KEHHE PAaKET, BOJOMET, KONED,
NPY>KUHHBIA MHCTOJIET, TUPOCKOI, (PUT'YypHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpavuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

N3mepenre MOITHOCTH CUJIBL.

N3menenne sHEpruum Tea Mpu COBEPIICHUU PabOTHI.

B3anMHbIe npeBpanieHuss KWHETUYECKON M MOTEHIIUAIBHOW YHEPTUH NPU IEHCTBUM HA TEJIO CHJIBI
TSYKECTH U CUJIBI YIPYTOCTH.

CoxpaHeHue YHePTUH MPU CBOOOTHOM Ta/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, npakmukym.

N3mepenue umiynbca Tesa o TopMO3HOMY ITyTH.

N3mepenue cuibl TSI, CKOPOCTA MOJIETH 3JIEKTPOMOOWIISI U MOUTHOCTHU CHJIBI TATH.

CpaBHeHI/Ie N3MCHCHU UMITYJIbCa TCJIa C UMITYJIBLCOM CHIIBI.



HccenenoBanue cOXpaHEeHNs UMITYJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

H3MepeHrie KHHETUYECKOW SHEPTUU TeJIa 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTEHLIUAIbHON SHEPTUH PYKUHBI ¢ paO0TON CHIIBI TPEHHUS.
Omnpenenenre pabOThI CHIIBI TPEHUS MPU ABMXKEHUU Tella IO HAKJIOHHOM TMIIOCKOCTH.

Pa3nen 3. MousekyJasipHasi pu3nka 1 TePMOTUHAMHUKA.
Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOT MEOPUU.

OcHOBHBIE TIOJIOKEHHUS MOJIEKYIIsipHO-KuHeTnyeckor Teopun (MKT), ux onbiTHOE 000CHOBaHUE.
Huddys3us. bpoyHoBckoe nBHKeHHE. XapakTep IBWKEHUS M B3aWMOJCWCTBUS YaCTHIl BEIECTBA.
Mopenu cTpoeHus ra30B, KUIKOCTEH U TBEPABIX T U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozeneil. Macca u pa3Mepsl MoJiekyn (atToMoB). KonuuectBo Bemecta. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u ciocoOsl e€ nsmepenus. Lllkana remneparyp Lenbcus.

Mojenp uaealbHOTO Taza B MOJ'ICKy.]'ISIpHO—KPIHGTPI‘I@CKOﬁ TCOpHUU: HYaCTHULBI Ta3a IBUIKYTCA
Xa0THUYCCKHU U HE BSaHMOﬂeﬁCTBymT APYyT C ApYyrom.

I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temmeparypa (ILKajga
temneparyp KenpBuna). 3akon lanerona. M3omporeccs! B u€aIbHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM
BemecTa. ['paguueckoe mpeacraBiieHHE H30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JaBJICHHUEM U CpelHeld KHHETUYECKOW HHEeprueil MOCTyNaTeIbHOI'O TEIIOBOTO
JBUKEHMSI MOJIEKYJ HJCaIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopuu

UJICTFHOTO Ta3a).

CBsi3p a0COJIFOTHOM TeMIlepaTypbl TEPMOIUHAMUYECKONW CHUCTEMBI CO CpeIHEd KHHETHYECKOU
SHEpruel MOCTYNaTeIbHOrO TEMIOBOIO IBUKEHUS €€ YaCTHL.

TexHUUeCKUEe YCTpOWCTBA M TEXHOJOTHYECKUE TMPOIECCHI: TEPMOMETP, OapoMeTp, MOyueHHUE
HAaHOMATEPHUAJIOB.

Jlemoncmpayuu.

Mopenu nBUKEHUS YaCTHULL BEIIECTBA.

Mogens OpOyHOBCKOTO JBH>KEHUS.

Buneoponuk ¢ 3anuceio peaqbHOro OpOyHOBCKOTO JTBH)KEHUSI.
Juddysus xuakocteit.

Mopens onbita IllTepHa.

[IpuTsxeHre MOJIEKYIL.

Moneny KpUCTaININYECKUX PEIIETOK.

HabnroneHue u uccneioBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomol, npaKkmuKym.



HccnenoBanue npoiiecca yCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS P TETNIOOOMEHE MEX Ty ropsiueit
U XOJIOTHOU BOJOH.

W3yuenne n30TepMUIECKOro mpoiiecca (peKOMEHJ0BaHO HCIIOJIb30BaHKE IU(POBOI TabOpaTOpHH).

N3ydenue n30X0pHOTO Mpouecca.

N3zyuenne nzo0apHOro mporecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawmunol.

Tepmonunamuueckass (T]J[) cucrema. 3amaHue BHEUIHUX YCIOBUH JJIsi TEPMOIUHAMUYECKOU
cucTeMbl. BHenHue u BHyTpeHHue nmapameTpsl. [lapamMeTpsl TepMOAMHAMUYECKOIN CUCTEMBI KaK CpeIHHe

3HA4YCHHUA BCIINYHUH, OITMChIBAIOIINX €€ COCTOSIHUE Ha MHKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoaunamuku. CaMONpou3BOJIbHAS peaKcalusi TEPMOIUMHAMUYECKOU CHCTEMBI
K TEIJIOBOMY PaBHOBECHIO.

MO,I[GJ'IL HACAJIbHOI'O ra3da B TCPMOIAUMHAMHUKE — CHCTEMA ypaBHeHHfIZ YpaBHCHHC MeHneneeBa—
KnaneﬁpOHa W BBIPAKCHUC IJIA BHYTpeHHCﬁ OHCPIuu. YcnoBus MNPpUMCHUMOCTHU 3TOH MOJCIN:. HHU3Kasa
KOHIOCHTpaluAg 4aCTull, BBICOKHC TCMIICPATYPHIL. BmpameHHe JUIA BHy’IpCHHGﬁ SHEPTruu OJHOATOMHOI'O
nACAJIbHOTO Ira3a.

KBa3sucrarnueckue 1 HECTaTHICCKHE MMPOHCCCHhI.

OnemeHTapHas paboTa B TepMoAMHaMuKe. Boruncienue paboTsl mo rpaduky mporecca Ha pV-
ayarpaMMe.

Tennonepenaua kak criocod M3MEHEHUsI BHYTPEHHEW SHEPrUM TEPMOJMHAMHUYECKON CUCTEMBI Oe3
coBepieHUs padboThl. KoHBEK1IMSI, TEMIONPOBOAHOCTb, U3JIyUYEHHE.

KonunuectBo TemnotTel. Temno€MKOCTh Tena. YaenbHas U MOJSpHas TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. VYnenbHas TeEIUlOTa CropaHus TOIUIMBA. Pacuér KoiaumdecTBa TEIJIOTHI IIPHU
terionepenadye. [lonstre 06 aqnadatHoM mpoiiecce.

[lepBrIii 3aK0H TepMoAUHAMUKH. BHyTpeHHss sHeprus. KonnyecTBo TEIOTH U paboTa Kak Mephbl
W3MEHEHUS BHYTPEHHEN SHEPIrUU TEPMOINHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOJMHAMHMKHK [Jisi PaBHOBECHBIX IPOILIECCOB: Yepe3 3aJaHHOE PABHOBECHOE
COCTOSIHME TEPMOJMHAMUYECKOW CHUCTEMBl MPOXOAUT €IWHCTBEHHas anuabata. AOCOTIOTHas
TeMIieparypa.

Bropoii 3ak0oH TepMOAMHAMUKH I HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOKHO MEpeaTh TEIUIOTY
oT Oojee XojogHoro Tena K Oonee Harperomy 6e3 kommeHcanuu (Knaysmyc). HeobpaTumocts
MPUPOIHBIX MTPOLIECCOB.

[Tpuniune! geictBus TemioBbix mamuH. KITJI.

Makcumansnoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTHYECKHE AaCMeKThl MCIOJIb30BAaHUSl TEIUIOBBIX JABHUrareneid. TemyioBoe 3arpsi3HEHHE
OKpY>KaloIle Cpeibl.



TexHuueckue yCTpOMCTBA U TEXHOJOTUYECKHUE TMPOIECCHhl: XOJOAWIBHUK, KOHIUIIMOHED,
IU3eIbHBIA U KapOIOpaTOPHBIM NBHUTATENd, MapoBas TypOWHA, MOJyYeHHWE CBEPXHU3KUX TEMIEparyp,
YTUJIM3AlUS ~ «TEIUIOBBIX»  OTXOJOB C  HCIIOJIB30BAaHMEM  TEIUIOBOTO  HAcoca,  YTHUIM3AIUs
OMOOPTaHMYECKOTO TOILIMBA JIJIsl BRIPAOOTKU «TETIJIOBOM)» U AIEKTPOIHEPTHH.

Jlemoncmpayuu.

W3meHneHue temiepaTypsl Ipu aquadaTuyecKOM PacIupPeHHH.

Bo3aymiHoe oruugo.

CpaBHeHHE ylIeIbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOro mporecca.

KomMrbroTepHbie MOIENTN TEIIOBBIX IBUTATENECH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomeol, RPAKMUKYM.

N3mepenue yaenbHOM TEIIOEMKOCTH.

HccnenoBanue mporiecca OCTbIBAHUS BEILIECTBA.

HccnegoBanue a,Z[I/Ia6aTHOFO mnmpomnecca.

N3yueHne B3aMMOCBSI3M HEPTUU MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U TEMIIEpaTyphbl KUTICHUS
JKUIKOCTEM.

Tema 3. Acpezamnvie cocmoanusn eewyecmea. Pazoevie nepexoowl.

[TapooGpa3zoBanue u KoHACHCaIMs. Vicnapenue u KureHue. Y JenbHas TerioTa napooopa3oBaHHUs.

Haceiiennsle 1 HeHachlllleHHbIE mHapbl. KadecTBEHHas 3aBUCMMOCTH IUIOTHOCTH U JaBJICHUS
HACBIIIIEHHOTO Tapa OT TEMIEPATyphl, UX HE3aBUCUMOCTh OT 00bEMA HACHIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JABJIE€HUS B KUJKOCTH.

BnaxHocTs Bo3yxa. AGCONMIOTHAS U OTHOCUTENbHAS BIaXKHOCTb.

Teépmoe Temo. Kpucramnuueckne u amopdHble Terma. AHU30TPOIHUS CBOMCTB KpPUCTAJUIOB.
[InaBnenue u kpuctamuM3anus. Y aenpHas TeruioTa miasienus. Cyomumanms.

Hedopmarun tBEpIOro Tena. Pactsokenue u cxarue. Cnsur. Moayns FOnra. Ilpenen ynpyrux
nedopmaruii.

TenoBoe pacmmpeHne >XUIKOCTEH W TBEPABIX Tell, O0bEMHOE W JIMHEHHOE pacIIUpeHHE.
AHTrapMOHHM3M TEIUIOBBIX KOJIOAHMU YacTHIl BEIIECTBAa KaK MPHYMHA TEIUIOBOTO pacllUpeHus Ten (Ha
Ka4ueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHeprun B a30BBIX MEPEX01axX.

YpaBHeHHE TEIJIOBOTO OajaHca.



[ToBepxHocTHOE HaTshkeHUE. KoaduumeHT moBepxHOCTHOTO HaTsHKeHUA. KanusisipHble siBICHUS.
JlaBiieHHe no1 MCKPUBIEHHOM MTOBEPXHOCTHIO kuaAKOocTH. @opmyna Jlamaca.

Texunueckue YCTpOfICTBa U TEXHOJOI'MYCCKHE IPOHECCChI: KHUAKHEC KPpHUCTAIbl, COBPECMCHHBIC
MaTcpualbl.

Jlemoncmpayuu.

TennoBoe pacuupenue.

CBolicTBa HACHIILIEHHBIX [TAPOB.

Kunenue. Kunenue npu noHHKEHHOM J1aBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanunnsapusie siBneHusl.

Monen HeHbIOTOHOBCKOM KHUJIKOCTH.

Crioco6b1 U3MEPEHHS BIAKHOCTH.

HccnegoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.
Buner nedopmanuid.

Hab6mronenue mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, npakmukym.
N3yuenne 3aKkOHOMEPHOCTEN NCTIAPEHUS KUJKOCTEN.

N3mepenne yaenbHON TEeIUTOTHI IJIaBIEHUS JIbAA.

N3yuenune cBOMCTB HACKHIIIEHHBIX MapOB.

N3mepenue aGCoMOTHOM BIaXKHOCTH BO3/IyXa U OIIEHKA MACChl TapOB B TOMEILIEHUH.
N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayins FOHra.

HccnenoBanue 3aBUCUMOCTH AehopManiny pe3uHOBOT0 00pasiia OT MPHIOKEHHON K HEMY CHIIBI.

Paznen 4. DaexkTpoanHaMuka.
Tema 1. Dnekmpuueckoe noe.

DJIeKTpu3anus Tell U €€ MPOsBJICHUSA. DICKTPUUECKUH 3apsia. J(Ba BUlla SJIEKTPUUYECKUX 3apsioB.
[IpoBOAHMKYM, [OMANEKTPUKH U IOJYNPOBOJHUKHU. OJEMEHTAPHBIM 3JIEKTPUYECKUN 3apsiA. 3aKkoH
COXpaHEHUs IEKTPUIECKOT0 3apsaa.



B3aumoneiictsue 3aps10B. Toueunsie 3apsaabl. 3akoH Kyona.
DnekTpuyeckoe nojie. Ero geiicTere Ha 3JEKTPUYECKUE 3apsiibl.

Hanpsoxkéanocts anexktpudeckoro nous. [Ipo6ublit 3apsan. JInaum HanpsHkEHHOCTH AIEKTPUYECKOTO
noJisg. OAHOPOTHOE AIEKTPUUYECKOE TOJIE.

HOTGHHI/IEUIBHOCTB QJICKTPOCTATHUYCCKOI'0  IOJIA. PasznocTth MNOTCHIMAJIOB MW  HAIIPAKCHHC.
IToreHunanpHas SHEPrus 3apsia B 3JIEKTPOCTaTUYECKOM Mose. IloTeHnuan 31ekTpocTaTH4eCcKoro moJs.
CBsi3p  HanpsDKEHHOCTH IIOJIE M PAa3sHOCTH IOTEHLMAJIOB JUISL BJIEKTPOCTaTUYECKOro IMouisl (Kak
OJTHOPOJIHOT'0, TaK U HEOJHOPOIHOTO).

[IpuHIUI CyNIeprO3ULIMK MIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apsoKkeHHOM cdepsl. [lone paBHOMEPHO 3apsHKEHHOTO
mo oO0wvémy miapa. Ilome paBHOMEpPHO 3apsHKCHHOH OECKOHEYHOH IUIocKocTH. KapTuHbl ITWHUI
HaHpiDKéHHOCTI/I JTUX TOJIeH U SKBHUIIOTCHIIMAJIBHBIX HOBCpXHOCTeﬁ.

[IpoBOAHMKY B IEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHUS 3aps/I0B.

JIMBIIEKTPUKY B DJIEKTPOCTaTUUECKOM ToJie. J{naneKkTpruyeckas IpOHUIIaeMOCTh BEIIECTBA.

Kongencarop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOT0 KOHAEHCATOPA.

[TapannensHoe coennHeHue KoHaeHcaTopoB. [locnenoBarenbHOe coeAMHEHNE KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

JIBr>KeHUE 3apsSyKEHHOM YaCTHIBI B OJTHOPOJTHOM 3JIEKTPUYECKOM IOJIE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTHYECKHE TIPOLECCHI  JJEKTPOCKOI, DIEKTPOMETP,
AIIEKTPOCTATHYECKasl 3aIUTa, 3a3eMIICHHE dIIEKTPOIIPHOOPOB, KOH/ICHCATOPHI, reHeparop Ban ne 'paada.

Jlemoncmpavuu.

Y CTpOUCTBO M MPUHIIAI ACUCTBUS JIEKTPOMETPA.

DNEeKTPUUECKOE MOJI€ 3apsyKEHHBIX IIaPHKOB.

DNEKTPUUECKOE MOJIE JBYX 3aPSKEHHBIX TUIACTHH.

Mopens anekTpoctatuueckoro reHeparopa (Ban ne ['paada).

[IpoBOTHUKY B ANEKTPUUECKOM IOJIE.

DJIEKTpOCTATUYECKAs 3aIUTA.

YCTpolcTBO U IECTBUE KOHAEHCATOPA MOCTOSIHHOM M EPEMEHHON EMKOCTH.

3aBHCHUMOCTh SHCKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT INIOAAN IJIACTUH, PACCTOAHUA MCKIY
HHMHU U ,I[PI3JICKTpH‘ICCKOI>'I IIPOHUIIACMOCTH.

3Hepr1/1;1 SJICKTPHUYCCKOTO IOJIA 3aps’KCHHOT'O KOHACHCATOpA.



3apsiaka U pa3psKa KOHAEHCATOpa 4epe3 pe3ucTop.
Yuenuueckuit sxcnepumenm, nabopamopusie padbomol, npaKkmuKym.
OneHka cuil B3aUMOICHCTBUS, 3apsKEHHBIX TeEll.

HaGmronenue mnpeBpamieHusi SHEPTHHM 3apsOKEHHOTO KOHJCHCATOpa B DHEPTHUI0 M3ITYUYCHUS
CBETOIMO/IA.

I/I3yquI/Ie IIPOTCKAaHUA TOKaA B LCIIN, conepmameﬁ KOHJACHCATOP.

PacnpeneneHI/Ie Pa3HOCTH IIOTCHLUAJIOB (Hapr[}KCHI/IH) IIpu IOCJICAOBATCIbHOM COCAMHCHUU
KOHACHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannstii 31eKmpuiecKuil mok.
Cuna toka. ITocTosiHHBIN TOK.

YcnoBus CYIICCTBOBAHUS ITOCTOAHHOI'O JICKTPUICCKOI'O TOKA. HMcTounukm TOKa. HaHpH)KeHI/IC Uun
SJC é.

3akoH Oma J11s1 yyacTKa LeTH.

QHGKTpI/I‘IeCKOC COIIPOTUBJICHUC. 3aBUCHMOCTb COIIPOTUBJICHUA OAHOPOJHOTO ITPOBOJAHUKA OT €TI0
JJIMHBI U TUIOINAAU IMONICPEYHOI'0 CCUCHU . YaenpHOE COIMPOTUBJICHHUEC BCIICCTBA.

IlocnenoBarenbHOE,  MapauieNbHOE,  CMEUIAHHOE  COEIMHEHME  IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX MeKTprueckux neneu. Ilpasuna Kupxroda.

Pabora snextpuueckoro Toka. 3akoH Jxoymns—JIenua.
MoIIHOCTB NIEKTPUUECKOT0 TOKa. TeroBas MOIIIHOCTb, BBIAEIIEMas Ha PE3UCTOPE.

O/1C u BHYTpEHHEE CONpPOTHUBIIEHHME MCTOYHMKA TOKa. 3akoH Oma Juid MOJHOM (3aMKHYTOM)
ANEKTPUYECKOM 1enu. MOITHOCTh HCTOYHUKA TOKA. KOpOTKO€E 3aMbIKaHueE.

KOH,ZIGHC&TOP B IICTIK ITIOCTOAHHOI'O TOKaA.

TexHuuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE MPOLIECCHl: aMIEpPMETP, BOJBTMETP, PEOCTar,
CUETYHK JIEKTPUUECKON IHEPIHH.

Hemoncmpayuu.
N3mepenne cuitbl TOKa M HAIIPSHKCHUS.

HccnemoBanue 3aBUCUMOCTH CHITBI TOKA OT HAIIPSDKEHUS JUTS PE3UCTOpPa, JIaMIThl HaKaTHBAHHS
CBETOINO]IA.

3aBHCHUMOCTh CONPOTUBJICHHUA HUIMHAPHUYCCKUX ITPOBOJHUKOB OT JJIMHBI, IIJIOMAAN ITOIICPECYHOT'O
CCUCHUA U MaTCpuala.

I/ICCJ'ICIIOBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA OT COITPOTUBJICHHS IIPHU ITOCTOSHHOM HAITPSAXKCHUH.



IIpsamoe wusmepenne OJIC. KopoTkoe 3aMblkaHUE TallbBAHWUYECKOTO JJIEMEHTAa U OLEHKa
BHYTPEHHET0 COIIPOTHUBIICHHUSL.

CriocoObI coequHeHns1 ICTOYHUKOB Toka, D/[C Oarapeii.

HccnenoBanue pa3HOCTH HOTSHIIMATIOB MEX/Ty ITOJIFOCAMU HCTOYHHUKA TOKA OT CHJIBI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nabopamopusie pabomul, RPAKMUKyM.

HccnenoBanye CMEIIaHHOTO COSANHEHHS PE3UCTOPOB.

H3mepenne ynenpHOro CONMpOTHBIICHHS IPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIS JIAMITBI HAKaJTMBAHUSL.

VYBenn4eHue npejena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHyTpEeHHET0 COIPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanune 3aBucumoctd DJ[C rambBaHMYECKOro 3JIEMEHTa OT BPEMEHM IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/1Y MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B IICTIH.
HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.
Tema 3. Toku 6 paznuunsix cpeoax.

9HeKTpI/I‘lCCKaH MMPOBOAMMOCTE PA3JIMYHBIX BCHICCTB. BHCKTpOHHaH MpoOBOAUMOCTD TBépI[LIX
METaJI0B. 3aBUCUMOCTh COIIPOTUBJICHUA MCTAJUIOB OT TEMIICPATYPHI. CBCpXHpOBOI{I/IMOCTL.

DNEeKTpUUYECKU TOK B BakyyMe. CBONMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoauuku. CoOCTBEHHAs! U MPUMECHASI IPOBOJAUMOCTH MOMYNPOBOJHUKOB. CBOWCTBA p—h-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJIMTAX. DIEKTPOIUTHUYECKAS JUCCONUAMSA. DIICKTPOJIN3. 3aKOHBI
®dapajnes 11 SJIEKTPOIU3a.

DnekTpruyeckuil Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3ps. Pa3nuuHbie TUIIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1na3zma.

TexHu4eckue yCcTpOWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: Ta30pa3psIHbIC JAMIIbI, AJIEKTPOHHO-
mydeBasi TpyOKa, MoTyIpOBOHUKOBBIE IPUOOPHI: TUO, TPAH3UCTOP, (OTOINO/, CBETOANO/I, TAThBAHUKA,
padbuHUpPOBaHNUE ME/H, BHITUTABKA aJTIOMHUHHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTB CONTPOTHUBJICHHUS METAJIJIOB OT TEMITEPATyPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

3axonsbl 3nekTpoausa dapanes.



HckpoBoli paspsia v MIPOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIOB U ITOIYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

Habmtonenue snekrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nyecKuii MNPaAKTUKYM.

CriocoObl m3MepeHus: (U3UYECKUX BEIMYUH C HCIIOJB30BaHUEM aHAJIOTOBBIX M HU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIbHbIC
MOTPEUIHOCTH U3MepeHuil pu3mueckux BennyuH. O1eHKa TpaHHIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, HCCICIOBAaHUN 3aBUCUMOCTEH (U3WYECKHX BEJIIMYUH,
IIPOBEpPKa MpPEJIOKEHHBIX TUIIOTE3 (BbIOOp M3 pabOT, ONUCAHHBIX B TEMATUYECKUX pazJienax
«YYeHNYECKUH 3KCTIEPUMEHT, 1a00paTOpHbIe pabOThI, TPAKTUKYM»).

Me:xnpeamMeTHble CBS3H.

N3ydyenne kypca ¢usuku yrinyOnéHHoro ypoBHs B 10 kiacce ocCymecTBisieTcs € Y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcamMH MaTeMaTHKHU, OMOJIOTMH, XUMUH, reorpapuu u
TEXHOJIOTUH.

Mescnpeomemmnvie nonamus, C6A3aHHbIE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4HbI (akT, rumoresa, (¢uU3MUeckas BETUYMHA, 3aKOH, TEeOpHs, HaONIOJCHHEe, OSKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIENb, U3MEPEHNUE, NTOTPEIIHOCTH U3MEPEHUHN, U3MEPUTENbHbIE TPUOOPHI, IU(PpPOBas
71a00paTopHsl.

Mamemamuka: penieHue cucteMbl ypaBHeHui. JluneitHas Qynkuus, napabomna, runepOoina, ux
rpaduku u cBoiictBa. Tpuronomerpuueckue GyHKIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINHN Ha OCH KOOPJUHAT, CI0XKEHHE BEKTOPOB.

Buonozua: mexanuueckoe JBMKEHHE B KHMBOHM MpHpojie, Tudpdy3us, 0CMOC, TEIII00OMEH JKUBBIX
OpPraHU3MOB, TEIIOBOE 3arpsi3HEHNE OKPYKaIOIIEH Cpe/ibl, YTHIIN3alus ONOOPTaHNYeCKOro TOIUIUBA JUIs
BBIPAOOTKH «TEIUIOBOW» M DJIEKTPOIHEPTUH, NMOBEPXHOCTHOE HATSXKEHHE W KalWJUISPHBIE SIBICHUS B
MIPUPOJIE, DIIEKTPHUUECKHE SBJICHUS B )KMBOU MPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHNUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs
Macca, [0JIyueHHe HaHOMAaTepUasoB, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, JKUIKOCTEH U ra3oB, KUIKUE
KPUCTAJIJIbI, 3JIEKTPUUYECKUE CBOMCTBA METAJJIOB, 3JIEKTPOJIUTHYECKAs AUCCOLMALMS, TIajJbBaHUKA,

QJICKTPOHHAsI MUKPOCKOITHA.

TI'eozpaghusa: Bna>xxHOCTH BO3yXa, BETPBL, 6apOMETp, TEPMOMETP.



Texnonozusa: npeodpazoBaHue IBMKEHUH C HCIIOIB30BAaHHEM MEXaHU3MOB, YUET CyXOT0 U KHJIKOTO
TPEHMSI B TEXHUKE, CTATUYECKUE KOHCTPYKIMH (KPOHIITEHH, peIIETUaThle KOHCTPYKIIMHN ), HCIIOJIb30BaHUE
3aKOHOB COXPAaHEHMs] MEXAHUKHU B TEXHHKE (TMPOCKOIN, BOAOMET U JPYrHe), JBUTaTellb BHYTPEHHEIO
CropaHusi, mnapoBass TypOWHA, OBITOBOW XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTUU TOTYy4EHHS
COBPEMEHHBIX MaTEpUAIOB, B TOM YHWCJIE HAHOMATCPUAIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAs
3alIUTa, 3a3€MJICHHE JJIEKTPOIPHOOPOB, Tra3opa3psaHbIe JaMIIbl, IOJYIPOBOAHUKOBBIE TMPHOOPHI,
rajlbBaHHKa.

11 KJIACC

Paznen 4. DaexkTpoannaMuka.
Tema 4. Maznummnoe none.

B3aumoneincTBue MOCTOSHHBIX MarHUTOB M IIPOBOJHUKOB C TOKOM. MarnutHoe mose. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMI Cyneprno3suuuy MarHuTHBIX 1osiel. JIMHUM MarHUTHOM MHIYKLIAH.

MarauTtHoe moJie IPOBOJHUKA C TOKOM (TMPSMOTO MPOBOJHUKA, KATYIIKH M KPYrOBOTO BHTKA).
OnbIT Dpcrena.

Cuna Amriepa, e€ HanpaBIECHUE U MOYJIb.

Cuia HopeHua, eé HaIlpaBJICHUC U MOAYJIb. I[BI/I)KCHI/IG Sapﬂ)KeHHOﬁ JacTubl B OJHOPOAHOM
MarHuTHOM Toe. PaGoTa cubl HopeHua.

MarauTHoOe€ II0JI€ B BEIIECTBE. q)epI)OMaFHeTI/IKI/I, napa- 1 1naMaraC€TuKku.

Texnuueckue YCTpOﬁCTBa U TCXHOJOT'MYCCKUEC ITPOLECChI: ITPUMCHCHUEC ITOCTOSIHHBIX MArHUTOB,
QJICKTPOMATrHUTOB, TCCTCP-MYJIBTUMETP, 3JICKTPOABUTATCIIb ﬂKO6I/I, YCKOPUTEIIN DJICMCHTAPHBIX YaCTHUILI.

Jlemoncmpayuu.

KapTI/IHa JIMHUU HHAYKOUHW MArtuTHOI'O IIOJISI ITOJIOCOBOTO U HO,Z[KOBOO6pa3HOFO MOCTOAHHBIX
MAarHuTOB.

KapTI/IHa JIMHUA MarHuTHOM WHAYKOHUU TI10JI1 AJIWHHOIO IIpsAMOro IPOBOJHUKA W 3aMKHYTOT'O
KOJIBLICBOI'O MTPOBOJAHHKA, KaTYIIIKU C TOKOM.

B3auMozeicTeue A1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJINTA.

Habmoienne nBr»keHus Mmydka 3JeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn KeHCTBUS SIEKTPOU3MEPUTENBHOTO MPUOOPa MAarHUTORIEKTPUYECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomot, npaKmuKym.

I/ICCHGHOBaHHe MAar"HuTHOTO I10JIA ITIOCTOAHHBIX MarHuTOB.



HccnenoBanue cBOUCTB (heppOMarHeTHKOB.

HccnenoBanue neiicTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
N3mepenune cuibl Amnepa.

W3ydeHne 3aBUCUMOCTH CHIIBI AMITepa OT CHJIBI TOKA.

Omnpenenenre MarHUTHOM MHAYKIIMYA HA OCHOBE U3MEPEHHS CUITbI AMIIepa.
Tema 5. InekmpomazHumnan UHOYKYUA.

SIBrieHnE AIEKTpOMAarHUTHON UHAYKIMU. [loTOK BekTOpa MarHuTHOM MHAYKUMKU. DJC UHAYKIMY.
3akoH sneKkTpoMarHuTHON nHAyKuu dapanes. Buxpepoe snexkrpudeckoe nose. Toku Dyko.

O/JIC nHayKUMU B IPOBOJIHUKE, IBMKYIIEMCS B OJTHOPOJIHOM MarHUTHOM TIOJIE.
IIpaBuio Jlenua.

WupykTuBHOCTH. KaTylka MHAYKTHBHOCTH B LIEMU MTOCTOSHHOTO TOKA. SIBJICHHWE CAaMOMHIYKIIUH.
O/1C camMOMHAYKLMH.

3Hepr1/m MAarauMTHOIO ITOJIA KaTyIIKU C TOKOM.
DNeKTPOMarHuTHOE TO0JIE.

Texundeckue YCTpOI‘/’ICTBa N TEXHOJOTUYCCKUC MMPOUCCChI: MHAYKIIWMOHHAA I1€4Yb, COJICHOW O, 3allluTa
OT JJICKTPU3alHU TCJI ITIPU ABUKCHUNW B MArHUTHOM I10JI€ 3emin.

Jemoncmpayuu.

Habmtoienue sBreHus >1eKTPOMarHUTHON HHTYKIIHH.

Uccnenosanue 3apucumoct D{C MHAYKIIMU OT CKOPOCTU U3MEHEHUSI MATHUTHOTO MOTOKA.
IIpaBuio JleHua.

[Tagenne maruuTa B aTFOMUHUEBOM (MeIHOI) TpyOe.

SIBneHne caMOMHAYKIUY.

UccnenoBanue 3aBucumoctu DJ{C caMOUHIYKIIUHA OT CKOPOCTU U3MEHEHUS CHIIBI TOKA B IIETIH.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomuol, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Ornpezenenne MHAYKIIMU BUXPEBOIO MAarHUTHOTO TOJIA.

UccnenoBanue siBneHUs CAaMOMHIYKIUU.

COopxka MoJieu 3JIEeKTPOMarHUTHOTO TeHEPaTopa.

Pa3nen 5. Kosie0anus u BOJIHBI.



Tema 1. Mexanuueckue xonebanus.

KoneodarensHast cucrema. CBOOOIHBIE KOIEOAHNSL.

I'apmonnueckue kojieOanus. KuHemarnueckoe W JIMHAMHYECKOE OIHMCAaHUE. DHEPreTHYecKoe
OlMcaHue (3aKOH COXPAHCHHS MEXAHMYSCKOW JHepruu). BbIBOJ JHHAMHUYECKOTO  OMHCAHHUS

TrapMOHHUYCCKUX KoynebaHuil U3 ux OHEPIr€THYCCKOIO U KNHEMATUYCCKOI'O OIMMCaHu .

Avmiutyna u ¢daza konebanuil. CBsS3p aMIUMTYIbl KOJIEOAHWM WMCXOTHOW BEIUYHHBI C
aMIUTUTYyJIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHHS.

[lepuon m wyacrota kosneOanuid. Ileprox ManbIX CBOOOJHBIX KOJIEOAaHUH MaTeMaTHYECKOTO
MasTHUKa. [leprnos cBOOOAHBIX KOJIeOaHU PYKUHHOTO MAasSTHUKA.

[TonsTre o 3aryxaromux KosnedaHusx. Beinyx1eHHbie konebanus. Pezonanc. PesonancHas kpuBasi.
Bnusinue 3aTyxaHust Ha BUJ p€30HAHCHOM KpUBOW. ABTOKOJIEOaHUSI.

TexHu4eckue ycTporcTBa U TEXHOJIOTUUECKHE MPOIIECChl: METPOHOM, YaChl, KA4eJn, My3bIKaJIbHbIC
WHCTPYMEHTBHI, ceiicMorpad.

Jlemoncmpayuu.
3anuch K01e0aTeIbHOIO ABUKEHMSL.
Habnronenne He3aBUCUMOCTH MTEPHO/Ia MaJIbIX KOJICOAHUH Tpy3a Ha HUTH OT aMILUTUTY/IbIL.

HccnegoBanue 3aTyXarouux KoJIcOaHMI M 3aBHUCHMOCTH nepuoaa CBO6OI[H]':>IX KoJIeOaHU# OT
COIIPOTUBJICHUA.

Hccnenoanue koiaebaHuii rpy3a Ha MACCUBHOM MPYXUHE C 11eJIbI0 HOPMHUPOBAHUS MTPEACTABICHHM
00 uaeasbHOM MOJIENU NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHUs YHEPTUH MTPH KOJIeOaHUsIX Irpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Hab6mronenue pesonanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, npaKmuKym.

N3mepenue neproia cBOOOIHBIX KOJIEOAHUNH HUTSIHOTO U IMIPYXUHHOTO MasiTHUKOB.
N3ydeHnue 3aK0HOB ABUKEHUS TeJa B X0/1€ KosieOaHUil Ha yIpyrom MojBece.
W3ydeHue ABMKEHUS HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBaHue SHEPTUU B IPYKMHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOJICOaHHA.

HccnenoBanne BEIHYXKICHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHummnule Koa1edanus.



Konebarenbublii KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHuUs B HeaIbHOM K0JIeOaTeTbHOM
koHType. ®opmyna TomcoHa. CBsI3b aMIUIUTYABI 3aps/ia KOHAEHCATOpa C aMIUIMTYAOW CHJIbI TOKa B
KoJieOaTeIbHOM KOHTYDE.

3aKOH COXpaHEHUsI SHEPTUU B UJCAIbHOM KOJI€0aTeIbHOM KOHTYpE.

3aTyxa101uHe SJICKTPOMArdHuTHBIC KoJIeOaHMsI. BBIHy)KI[eHHBIe OJICKTPOMArHuTHBIC KOJIEOaHHS.

[TepemenHbIii TOK. MOIIIHOCTH IEPEMEHHOTO TOKA. AMIUIUTYHOE U JICUCTBYIOIECE 3HAUCHUE CUJITBI
TOKA U HAINPSDKEHUS MPU Pa3IMIHON (hOpME 3aBUCUMOCTH MTEPEMEHHOTO TOKa OT BPEMCHH.

CuHycouganbHbIi IEpeMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTYyIIKa UHIAYKTUBHOCTH B LIENH
CHUHYCOHJIaJIbHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HalpsKeHU.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u noTpedaeHne JIEKTPUIECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU IIpU IPOU3BOJACTBE 3JEKTpodHepruu. KynbTypa HCHONIb30BaHUSA
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHu4eckue yCTpONCTBA M TEXHOJOTUYECKHE TMPOIECCHI: AIEKTPUUYECKUN 3BOHOK, T'€HEPATOP
[IEPEMEHHOT'0 TOKA, JIMHUHU AJIEKTponepeay.

Jlemoncmpayuu.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT UHIYKTUBHOCTU M €MKOCTH KOHTYpA.
OciorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroIUX AIEKTPOMATHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinykeHHbIE CHHYCOUJAIbHbBIE KOJIeOaHMsI.

Pe3ucrop, karymka HHIYKTUBHOCTH M KOHAEHCATOP B LIEMH IEPEMEHHOTO TOKA.

Pe3onanc npun 1nocCJICAOBATCIIbBHOM COCAWHCHUU PC3UCTOPA, KATYIIKHM HWHAYKTUBHOCTU U
KOHJCHCATOpa.

Y CcTpoiCTBO M IPUHIIMII IeHCTBUS TpaHchopmaTopa.

Mopenb TUHUY IEKTPOIIepefauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npaKMuUKym.
Nzydenne Tpancdopmaropa.

HccnenoBanre mepeMEHHOT0 TOKa 4epe3 MOCIeA0BaTeIbHO COSANHEHHBIC KOHACHCATOP, KaTYIIKY
U PE3UCTOP.

Ha6JIIO,Z[€HI/Ie SJICKTPOMArHuTHOI'O pC30HAHCA.



HccnenoBanue paboThl MCTOYHUKOB CBETA B IIEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHunHble 607IHbL.

MexaHuueckue BOJHBI, YCIOBHUS HUX pacrnpocTtpaHeHus. [lomepeunble W HpOAOJIbHBIE BOJHBI.
[lepron, cKOpPOCTh pacmpoCTpaHEHUs U AJMHA BOJNHBI. CBOMCTBA MEXaHMUYECKHX BOJIH: OTPa)KEHUE,
npenomiieHue, HHTephepeHns U AUPpaKiusl.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIICH CPEIbI.

BHGKTPOMaFHI/ITHBIe BOJIHEL. Y CJIOBHS N3JIYUYCHUA DJICKTPOMAroiuTHBIX BOJIH. Bzanmuas OopueHTalIusA
BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE, TTOJIIPU3aIHs, HHTEphEepeHIus 1
IuQpakuus.

[Ikana 37€KTPOMarHUTHHIX BOJIH. [I[puMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paTuoOCBA3HU U TeleBUACHU. Pagnonokanus.

DNEKTPOMAarHuTHOE 3arpsiI3HEHUE OKPYXKAIOIIEH Cpebl.

TexHnuyeckue ycTpoiicTBa M NPAKTHYECKOE NPUMEHEHME: MY3BbIKaJIbHBIE MHCTPYMEHTBI, pazap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TeaegoH, CBU-neub, ynpTpa3ByKkoBasi AMarHOCTUKA B TEXHUKE U
MEJIULIHE.

Jlemoncmpayuu.

OO0pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MTPOAOIbHBIX BOJH.

Konebmomieecs Ten0 Kak HCTOYHUK 3BYKA.

3aBHCUMOCTD JITTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

Habumoienne oTpakeHus v MpeioMIICHNS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunn u 1udpakmi MEXaHU4eCKUX BOJIH.

AKyCTHUYECKUI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro NIPUMEHEHHE.

HaGmronenue cBs3u rpOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYION M 4aCTOTOM KOJICOaHHIA.

HccnenoBanne CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, NPEIOMIICHHE, MOJISpU3alus,
mudpakmus, HHTepdepeHIus.

O6nHapyxenne nHPpaKpacHOTO U yIbTPa(hUOIECTOBOTO HU3ITYyUECHUH.
Yuenuueckuit 3xkcnepumenm, nabopamopnsie pabomol, RPAKMUKYM.

N3yueHue napameTpoB 3ByKOBOM BOJIHBI.



N3yuenue pacnpocTpaHeHUs: 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onmuxa.

[IpsimonnHeiHOE pacpocTpaHeHUE CBeTa B OAHOPOHOM cpene. JIyd cBeta. ToUeUHBIN UCTOUYHHK
CBeTa.

Otpaxenue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoeHne m300pakeHHl B MJIOCKOM 3epKale.
Cdepuueckue 3epkaia.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM IOKa3aTeldb MPEIOMIICHUS.
OTHOCHUTENBHBIN ITOKa3aTeNb MpeoMIeHHs. [10CTOSHCTBO YacTOTHI CBETa M COOTHOLICHHE JUTMH BOJIH IIPU
nepexo/1e MOHOXPOMAaTHYECKOTO CBETA Yepe3 TPaHHUIly paszesa ABYX ONTHYECKHX CPEl.

Xon nyueii B npusme. Jucnepcust cBera. CiioxxHbIi cocTaB Oenoro ceta. L{get. [TonHoe

BHYTpPEHHEE OTpakeHue. [IpeaenbHbIil yroy moJaHOrO BHYTPEHHETO OTPAKECHUS.

Coluparomue n pacceuBaromye JUH3bI. ToHKast 1ruH3a. POKYCHOE PacCTOSHHUE U ONTHYECKast CHIIa
TOHKOH JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOW CepruvecKoil JHH3BI OT €€ TeOMETPUN H
OTHOCHTEJIBHOTO TI0Ka3aTes IPeJIOMIICHUS.

@dopmyiia TOHKOM JIMH3BL. Y BEJIMUEHUE, JaBAEMOE JIMH30M.

XoJ Jtyda, MPOIIEAIIErO JIMH3Y IOJl MPOHM3BOJILHBIM YIJIOM K €€ TJaBHOW ONTHYECKOW OCH.
[Toctpoenue n300pakeHui TOYKH U oTpe3Ka pSIMOi B COOMpAIOIINX
Y PaCCEMBAIOLINX JIMH3AX U UX CHCTEMaX.

Ontuueckue nmpudopsl. Pasperiaromnias cnocoOHocTs. ['1a3 Kak onTHyeckas cucrema.

[Ipenensl MPUMEHUMOCTH F€OMETPUUECKOM ONTHUKH.

BonnoBast onrtuka. MuTepdepenuus cera. KorepeHTHble MCTOUHUKH. YCIOBHUS HAONIOJIEHUS
MaKCUMYMOB M MHHMMYMOB B HHTEP(QEpPEHIIMOHHON KapTHHE OT JIBYyX KOI€PEHTHBIX HCTOYHHKOB.

ITpumMeps! KJ1acCHUECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus ceera. JudpakunonHas pemeérka. YcnoBre HaOII0IeHUs TIaBHBIX MAaKCUMYMOB MpHU
MaJeHU MOHOXPOMATHUECKOI0 CBeTa Ha JU(PPAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHnyeckue ycTpoHcTBa M TEXHOJOTMYECKHE MPOIECCHI: OUKH, JIyMa, Mepuckon, (¢oToanmnapar,
MHUKPOCKOII, MPOEKIMOHHBII amnmapar, MpOCBETIEHUE ONTHKH, BOJIOKOHHAS ONTHKA, MU(GPaKIUOHHAs
pelmeéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeoMIIEHNs CBETA.

Habnronenue mosHoro BHyTpeHHETo OTpaskeHus. Moienb CBETOBOIA.

HccenenoBanue xoaa CBETOBBIX IIyYKOB YEPE3 INIOCKOINIAPAIUIECIBHYIO IUIACTUHY U IIPU3MY.



HccnenoBanue cBOMCTB N300pakeHU B JTMH3aX.

Moaenn MUKpPOCKOIIA, TeIECKONa.

Ha6monenue naTepdepeHnnn crera.

HaGuoieHre 1iBeTOB TOHKHX TUIEHOK.

Hab6mronenue qudpakiuum cBera.

N3yuenne nudpakiinOHHON PEETKY.

Ha6monenne qudpakIiimOHHOTO CIIEKTPA.

HaGurotenue aucriepcuu cBera.

Habnronenue nonsipusanuu cBeTa.

[IpumeHeHue MoNApOUIOB AJIS U3YUCHUSI MEXaHHUECKUX HAMPSKEHHH.
Yuenuueckuit sxkcnepumenm, nabopamopmnsie pabomot, nPAKMUKYM.
N3mepenue nokaszarens IpeIoMIeHUs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha MpUMepe KUIKUX JTUH3).
N3mepenne poKyCcHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonydenue n300pakeHus B CHCTEME U3 TIOCKOTO 3epKalia v JTMH3BL.
[Tonmy4yenue n300pakeHHs B CUCTEME U3 BYX JIMH3.

KoHcTpynpoBanue Te1eCKOMMUECKUX CUCTEM.

Ha6mronenue aqudpakuun, naTepdEepeHIINN U TOJIIPU3AINN CBETA.
N3ydenue nonsipu3aiuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JAUAIEKTPUKA.
N3ydenne nntepdepeHuu J1a3epHOro U3Iy4eHUs Ha IBYX LIEISX.
Hab6mronenue nucniepcum.

Habmonenue u riccnenoBanue MudpakiimOHHOTO CIIEKTPA.

W3mepenue NIMHBI CBETOBOW BOJIHEI.

[Tonydenue criekTpa U3Iy4eHHs CBETOAMOAA ITPU MOMOIIH JUGPAKIIUOHHON PEIIETKH.
Pa3nes 6. OcHOBBI crienHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

I'panuiel  NpUMEHUMMOCTH  KJIACCHYECKOM  MeXaHuUKW. IlocTymarsl  CHenManbHOM — TEOpUHU
OTHOCHUTEIILHOCTH.



[IpoctpancTBeHHO-BpeMeHHOW uHTepBail. [IpeoOpasoBanus JlopeHua. YcioBue NPUYUHHOCTH.
OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHHU U COKPAILEHUE JUTHHBI.

9HepFI/I${ H UMITYJIBC peHHTI/IBPICTCKOﬁ YaCTHUIBI.
CBs13b Macchl ¢ SHGPFHGﬁ 1 UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHUIbI. 9Hepr1/1>1 ITOKO.

Texunueckue YCTpOﬁCTBa N TEXHOJOTMYCCKUE IMPOLECChI: CITYTHUKOBBIC HpI/IéMHI/IKI/I, YCKOPHUTEIIN
3apsAKCHHBIX YaCTHUII.

Y4eHnueckuit SKCIIepUMEHT, 1a00paTopHbIE PabOThI, MPAKTUKYM.

OnpeneneHue HMITyJIbCa M SHEPIUM PENATUBUCTCKHX yacTull (1o ¢oTorpadusM TpEeKoB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pasznen 7. KBanToBas pusuka.
Tema 1. KopnycKynapho-601H06011 0yanusm.

PaBHOBecHOe TerIoBOe u3NyueHue (M31ydeHne abcooTHO YEPHOTO Tea). 3aKoH cMmenleHus: Buna.
T'ummoresa Ilimanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYIIBC (POTOHA.

®oroaddext. Onbitel A. I'. CronmeroBa. 3akonsl dorordderra. YpaBHeHne DWHINTEWHA AJs
dhotoaddekra. «KpacHas rpanuna» Gorodddexra.

JlaBneHue cBera (B 4acTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO MOIJIOUIAIONIYI0O M aOCOIIOTHO
oTpakarolyro nosepxHocts). OnbrTsl I1. H. JleGenena.

BonnoBsle cBoiicTBa yactull. Bomusl ne bpoitns. [nuna BonHbl e bpoiins u pasmeps! o0nactu
JIOKaJIM3alMK JABWXKYyIIeHcs yacTulibl. KopnyckynsipHO-BoJIHOBOM ayanusM. [ludpakius 371eKTPOHOB Ha

KpHucTaJuiax.

Crnenuduxka wusmepenuii B wmukpomupe. CooTHouleHus HeonpeaenéHHocTel ['elizenOepra.

Texnuueckue YCTpOﬁCTBa U TCEXHOJOTHYCCKUC TPOHCCChI: CIICKTPOMETP, Q)OTOBHCMCHT,
(bOTOIlaT‘-II/IK, TYHHCHBHBIﬁ MHKPOCKOII, COJTHCHHAA GaTapeﬁ, CBETOAMO.

Jlemoncmpayuu.

@010 eKT Ha ycTaHOBKE C IMHKOBOM MIIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoToddekra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHHS IIOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.
Ceeroauon.

Conneunas Oatapes.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomaoi, npAKMUKYM.

HccnenoBanue poropesncropa.



N3mepenue nocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gotodrddexra.
HccnenoBanue 3aBUCMMOCTH CUITBI TOKA YePEe3 CBETOAMO] OT HAIIPSIKEHUSI.

Tema 2. @uzuka amoma.

OnbITHI 110 HCCTIEIOBAaHUIO CTpoeHHs aroma. [1nanerapHas moaens atoma Pesepdopra.

[Tocrynater bopa. U3nydenue u norsoiieHue (pOTOHOB MpuU Mepexoie aToMa ¢ OJHOTO YPOBHSA
SHEPIrUU Ha JIPYTOM.

Bunel ctiektpoB. CriekTp ypOBHEN SHEPrUM aTOMa BOJIOPO/A.
CroHTaHHOE U BBIHYXKJEHHOE U31yueHue ceera. Jlasep.

TexHuueckue YCTPOﬁCTBa U TCXHOJOI'HYCCKHEC IMPOICCChI: CHCKTpaHBHBIfI aHaJIu3 (CHGKTpOCKOH),
Jia3ep, KBaHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu.

Monens oneita Pesepdopna.

HabnroneHne nuHeiyaThIX CIIeKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA MOHU3UPYIOIIHUX YACTHII.

Onpenenenye JJIMHBI BOJIHBI JTa3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, npakmukym.

HalGmronenue muHeyaToro cnekTpa.

WccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIro BOJOpOJia U U3MEpEHUe MOCTOsTHHON Punbepra.
Tema 3. Duzuka amomnozo A0pa u 31emMeHmapHbvIX Yacmuy.

Hyxnonnas moxens simpa I'elizenoepra—Banenko. 3apsia sapa. MaccoBoe uucio sapa. M30Torsl.

PangnoaktuBHOCTh.  Anb(da-pacnag. ONeKTpPOHHBIH W TMO3UTPOHHBIA Oera-pacman. ['amma-
U3ITy4eHHE.

3aKOH paJuOaKTUBHOIO pacnaaa. PannoakTuBHbBIE H30TONBI B pHpoie. CBONCTBA HOHU3UPYIOIIETO
u3nydeHus. BiusHue paguoaKTHUBHOCTM Ha >KHUBbIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3ITydeHHS.
Jlo3umerpusi.

DHeprus CBA3M HYKJIOHOB B siape. S nepHble cuibl. Jledekt Maccel sapa.

Anepupie peaknuu. [enenwe m cunTe3 snuep. AnepHbie peaktophl. [IpobGiieMbl ympaBisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIEeKThl Pa3BUTHUS SACPHOMN SHEPTreTHKH.

MGTOI[BI PErucCTpaiu U UCCIICA0OBAHUA SJICMCHTAPHBIX YaCTHUII.

OyHAaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHbl, Me30HbI U JenToHbl. IIpeacraBieHue o
CrangapTHoil Moaenu. KBapk-TiIitoOHHAst MOJIEIb aIpPOHOB.



®dusuka 3a npegenamu CranaapTHol Mozaenu. TémHas MaTtepus U TEMHAs SHEPTUs.
EnuncTBO DM3MvecKoil KapTHHBI MHUpA.

TexHuyeckue ycTporcTBa U TEXHOJIOTUYECKUE MPOLIECCHI: T03UMETp, Kamepa Buiibcona, siaepHbiid
peaxkTop, TEpMOsIIEPHBINA PeaKTop, aToMHast 00M0a, MarHUTHO-pE30HaHCHAst ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomel, nPAKMUKyM.
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusim).
HccnenoBanue painoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM J03UMETDA.
W3yuenue nornomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMMH M acTPOPHU3UKH.

Oranbl pa3BUTUS acTpoHOMHH. [IpukiagHOE M MHPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUHU.
[TpruMeHNMOCTH 3aKOHOB (PU3UKH JUTSI O0OBSICHEHUS TPUPOIBI KOCMUYECKUX O0OBEKTOB.

MeTtoabl ACTPOHOMHYCCKUX HUCCIICIOBaHUM. COBpeMeHHBIe OIITHYCCKHC TCICCKOIIBI,
PaauOTCIICCKOIIBI, BHC&TMOC(I)CpHaH ACTPOHOMUH.

Bun 38é31H0T0 HeOa. Co3Be3nusi, sipKue 3BE3/1b], IIAHETHI, UX BUIUMOE JBUKCHHC.

Conneunas cucrema.

Comnnne. Conneunas akTuBHOCTh. Mctounuk sHeprun CoiHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. [[narpaMma «CeKTpabHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI
[JIABHOM  TOCJIEIOBAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» Uil 3BE3  TJIaBHOU
MOCJIe1I0BaTeNbHOCTH. BHyTpeHHee cTrpoeHue 38€311. COBpeMEHHbIE MPEICTABICHUS O IPOUCXOKICHUN U

9BOJIOIINH COJ'IHI_Ia U 3BE3I. OTallbl JXU3HU 3BE3 .

Mneunsiii I[lyte — nHama I'anaktuka. [lonoxenue u nmxenue Connua B ['amaktuke. Tumbl
rajnakTvk. PaguoramakTuku u kBazapbl. YEpHBIE OBIPHI B SIAPAX FalaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60ma. PasOeranue ramaktuk. Teopus Bonbuioro
B3pbIBA. PEIIMKTOBOE U3IIydeHHE.

Macmrabnas ctpykTypa Beenennoit. MeraraimakTuka.
Hepeménnsie nmpobieMbl acCTpOHOMUH.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3gHOrO HebOa HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JUISL ONpPEJENICHUs IOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro MONyIapus U SpKue 3BE3bI.

Habmtonenus B Teneckon JIyHbl, ilaHeT, TYMAaHHOCTEH M 3BE3/THBIX CKOTIJICHUI.

Pu3nyecKuil NPAKTHKYM.



CrocoObl  m3MepeHus: (U3MYECKUX BEIMYMH C HCIOJIB30BAHMEM aHAIOTOBBIX U IU(POBHIX
M3MEPHUTEIIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIC W OTHOCHTEIBHBIC
MOTPEUTHOCTH U3MEpeHUH HrU3nvecKuX BenudnH. OleHKa TPaHuUIl TOTPEITHOCTEH.

IIpoBeneHue KOCBEHHBIX HW3MEpPEHUI, HUCCIENOBaHMNM 3aBUCHUMOCTEH (U3UYECKUX BEIUYMH,
MpOBEpKa MPEUIOKEHHBIX THMOTE3 (BBIOOp M3 PabOT, ONMCAHHBIX B TEMAaTHYECKUX pa3Jienax
«YYeHUUECKUH IKCIIEPUMEHT, JIA0OpaTOPHBIE pAOOTHI, IPAKTUKYM»).

O0o0maroniee NOBTOPeHHUeE.

OO6o0menne U cucTEMaTU3aLUs COJEPXKAHMS pa3fesioB Kypca «MexaHukay, «MojexysspHas
¢bu3nka U TepMOAMHAMUKA», «DJEeKTpoAuHaMuKay, «KoneOaHus M BOJIHBDY, «OCHOBBI CIELUAIBHOM
TEOPUH OTHOCHTEIBHOCTHY, «KBaHTOBas pu3MKa», «IJIEMEHTHI aCTPOHOMHH U aCTPOUZUKIY.

Ponb ¢u3mKM W acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMYECKOW, COLNMATBHOW M ITHYECKOUN
cepax IesATeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU M aCTPOHOMHHU B COBPEMEHHOM HAyYHOH KapTHHE
MUpa, 3HAYCHHE OMUCATEIBHOMN, CHCTEMAaTH3UPYIOWIEH, OOBSICHUTEIbHOW M IPOTHOCTUYECKON (DYyHKITHIA
¢busnveckoii Teopuu, posib GU3MIECKOl TEOPHH B JOPMHUPOBAHUH NPEACTABICHUH 0 PU3HUECKON KapTHHE
MHUpa, MeCTO (PU3MYECKOW KapTUHBI MHpa B OOIIEM psAJy COBPEMEHHBIX €CTECTBEHHO-HAayUHbIX
MPEJCTABICHUI O IPUPO/IE.

Me:xnpeaMeTHbIE CBSI3H.

W3yuenne kypca ¢usuku yrinyOonéHHoro ypoBHs B 11 Kiacce oOCyLIECTBISETCS C Y4ETOM
COZIepIKATENBHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMHUH, reorpaguu u
TEXHOJIOTUH.

Mesicnpeomemnsvie nonamus, C6:A3aHHbBLE C UZYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SIBIICHUE,
Hay4HbI (akT, rumoresa, (¢uU3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HaOJIOJCHHEe, SKCIEPUMEHT,
MO/JICJIMPOBaHNE, MOJIEIb, U3MEPEHNE, OTPELTHOCTH U3MEPEHUH, N3MepuTeNbHbIe TPUOOPHI, H(poBas
nabopaTopusl.

Mamemamuka: penieHne cucteMsl ypaBHeHUH. Tpuronomerpuueckue GyHKIUN: CUHYC, KOCUHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpHI M MX MPOEKIMH Ha OCH
KOOp/MHAT, CJIOKEHUE BEKTOpoB. IIpou3BojHble sieMeHTapHbIX QyHKIuH. IlpusHaku mnonoOus
TPEYTOJIbHUKOB, ONPEAEICHNE TUIOMAAN INIOCKUX (PUryp U 00BbEMa Tell.

buonozua: snektpudeckue SBICHHS B JKUBOM MpUpOJE, KOleOaTelbHbIE IBIKEHUS B JKHBOU
MPUPO/JIE, PKOJIOTHIYSCKHNE PUCKH TIPU MPOU3BOJICTBE AJIECKTPOIHEPTUH, ICKTPOMArHUTHOE 3arpsi3HEHUE
OKpY’Kalollled cpeibl, YIbTPa3BYKOBas IUArHOCTHMKAa B MEIULIMHE, ONTHYECKUE SIBIICHUS B >KUBOU
MIPUPO/IC.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJl, KPUCTAJUINUECKAs] CTPYKTypa TBEPHABIX TEJI, MEXaHU3MBbI
0o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

T'eocpaghua: MarHUTHBIE TONIOCAa 3€MJIM, 3aJI€KH MArHUTHBIX pPyHd, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: NpuMEHEHHE OCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOJBUTaTeNb Skodwu,
TE€HEPATOP MEPEMEHHOI0 TOKA, MHAYKIIMOHHA [1€4b, JUHUU JJIEKTpOIepeaay, 1eKTPOIBUTaTelb, paaap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-nieus, ynpTpa3ByKoBas IUarHOCTUKA B TEXHUKE,
MIPOEKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJTHEUHAas OaTapesi, CIIyTHUKOBbIE MPUEMHUKH, SJI€pHAS
SHEPreTHKA U SKOJIOTMYECKHUE aCIIEKThI €€ Pa3BUTHS.



IVDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOTPAMMBI 110 ®U3UKE HA VYPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTaThl OCBOEHHUS yudeOHoro mnpenmera «®u3MKa» JOKHBI OTpaXkaTh
TOTOBHOCTB M CIIOCOOHOCTH 00YYaIOLINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOMN BHYTPEHHEH NO3ULINEH
JUYHOCTH, CUCTEMOM  IICHHOCTHBIX  OpHMEHTAlUMd, IIO3UTUBHBIX BHYTPEHHUX  YOEXICHU,
COOTBETCTBYIOIIUX TPAAULMOHHBIM LIEHHOCTSIM POCCHMCKOrO OOIECTBA, pPAaCHIMPEHUE >KMU3HEHHOIO
ONBITa M ONBITA JACATEIBHOCTH B IPOLECCE pEealU3allid OCHOBHBIX HAIIPABICHUN BOCIUTATEIBHOU
JEeATEIbHOCTH, B TOM YHUCIIEC B YACTH:

IrpaKaIaHCKOro BOCIIMTAaHUA:

e c(hOPMHUPOBAHHOCTH TPAKAAHCKON MO3HUIIUHU 00YYAIOUIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOTO OOIIECTBa;

e T[PUHATHE TPAJULMOHHBIX OOILIEUETOBEYECKUX TI'YMAHUCTHMUYECKUX M JEMOKPaTUYECKHX
IIEHHOCTEH;

e TOTOBHOCTb BECTM COBMECTHYIO JESTEIbHOCTb B HHTEpecax TIpPaKJaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliiy;

e yYMEHHE B3aMMOJCHCTBOBATH C COIIMATLHBIMI HHCTUTYTaMHU B COOTBETCTBHHU C UX (QYHKIIUSMH U
Ha3HAYECHUEM;

e TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON NEATEIIBHOCTH.

NATPUHOTUYICCKOI0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH POCCUNCKON rPaXKAaHCKONW UIEHTUYHOCTH, TAaTPUOTHU3MA;
e IIEHHOCTHOE OTHOIIECHHE K I'OCYIapCTBEHHBIM CUMBOJIAM, JTOCTUKEHUSAM POCCUMCKHAX YUEHBIX B
obnacTu (GU3UKU U TEXHUKE.

AYXOBHO-HPABCTBC€HHOI'O BOCIIMTAHUA:

e c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBECHUS;

e CHOCOOHOCTH OLIEHMBATh CUTYallMIO M NMPUHHMAaTh OCO3HAHHbBIE PEIIECHHs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

e  OCO3HaHHE JIMYHOIO BKJIaJa B IOCTPOCHHUE YCTOMYUBOIO OyyIIEro.

3CTETHYECCKOI0 BOCIIMTAHUA:

e OICTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢buznyeckoit Hayke.

TPYA0BOIr0 BOCIIMTAHMSA:

e HHTEpEC K PA3IUYHBIM cepaM MpoPecCUOHANBHON NEATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3MKOW M TEXHHKOW, yMEHHME COBEpIIaTh OCO3HaHHBIM BHIOOp Oyaymield mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbI;

e TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHUIO M caMOOOpa3oBaHHWIO B 00JacTH (PU3UKK Ha
MPOTSKECHUM BCEH KU3HU.

IKOJOI'MYECCKOIro BOCIIMTAaHUA:

e cPOPpMHUPOBAHHOCTH  OIKOJIOTMUECKON  KyIbTYphI, OCO3HAHHME TJI00ATBLHOTO  XapakTepa
AKOJIOTUYECKHX MPOOIIeM;



e IUIAHUPOBAHME U OCYILIECTBIICHHUE NECHCTBUM B OKPYKAIOIIEH Cpefe Ha OCHOBE 3HAHMS ILICJIEH
YCTOWYUBOIO Pa3BUTHS YEJIOBEYECTBA;

e pACIIMpPEHUE OIbITA JAEATEIBHOCTH DKOJOTMYECKON HAIIPaBICHHOCTH HA OCHOBE MMEIOLIUXCS
3HaHUH 10 (Pu3MKe.

HECHHOCTH HAYYHOI'0 ITO3HAHUS:

e cpOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
buznueckoil HayKu;

e OCO3HAaHHE LEHHOCTH HAYYHOW J[EATEIbHOCTH, FOTOBHOCTH B IpoOIlecce H3yueHUs (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBIC yHHBEpPCAJbHbIE YUeOHbIe 1eiicTBUS
ba3oBble Jlornueckue AeicTBHA:

e  CaMOCTOSITENbHO  (OpPMYIMpPOBATh M  aKTyalM3UpoBaTh NpoOJeMy, paccMarpuBarh €€
BCECTOPOHHE;

e OIpenessaTh LeIH JesTEIbHOCTH, 33/1aBaTh apaMeTPbl M KPUTEPHH UX JOCTHKEHUS;

e BBIABIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUUS B pACCMATPUBAEMbIX (PU3UUYECKUX SBIICHUSAX;

e pa3pabaTbiBaTh IUIAH peIIEHHs MPOoOJeMBbl C y4ETOM aHalIM3a UMEIOIUXCS MaTepHajbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

e BHOCUTbH KOPPEKTHUBHI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB LIEJSAM, OLIEHUBATh
PHUCKHU NOCIEACTBUM NEATEIBHOCTH;

e KOODIMHMPOBaTb U BBIIOJHATH pPabOTy B  YCIOBHSX pEaIbHOTO, BUPTYaJIbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJICHCTBUS;

e  pa3BHUBaTh KPEaTUBHOE MBIIIIECHUE IPU PEILICHUH )KU3HEHHBIX POOIEeM.

Ba3oBble ncciaenoBarTenLCKue 1eCTBUSA:

e BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATHAMH U METOAaMH (PU3NUECKON HAYKU;

e BIJIAJICTh HAaBBIKAMH y4eOHO-UCCIIEOBATEILCKON 1 IPOEKTHOM eATEeIbHOCTH B 00J1acTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pelIeHHUs 3a1ad
(buU3MYECKOTO CoZepKaHusl, IPUMEHEHHUIO Pa3InYHbIX METOI0B MTO3HAHMUS;

e BIANETh BHUAAMU JESATENBHOCTH 10 TOJYYEHUI0 HOBOIO 3HAHHUSA, €ro HHTEpIpeTalu,
peoOpa3oBaHUIO M MPUMEHEHHIO B PA3JINYHBIX YUEOHBIX CUTYalUsAX, B TOM YHCIIE IIPH CO3/1aHUH
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

e  BBIABJIATH NPUYMHHO-CIIEJCTBEHHBIE CBSI3U M aKTyaJU3UpOBATh 3aJlauy, BbIJIBUraTh THIIOTE3Y €€
pelIeHns, HaXOUTh apTYMEHTHI JIJIs J0Ka3aTeNIbCTBA CBOUX YTBEPXKACHMM, 3a/1aBaTh MapaMeTphl
U KPUTEPUHU PELICHHUS;

e AHANU3UPOBATh NOJYYEHHBIE B XOJ€ PEIIEHUs 3a/lad Pe3ybTaTbl, KPUTUYECKH OLIEHWBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

e CTaBUTbH U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTeNIbHO 1€ATEIbHOCTH, B TOM YHCIIE
IpU U3yYEHUH (PUBHKH;

e J1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

e  YMETh IEPEHOCUTH 3HAHUA MO (PU3MKE B MPAKTUUECKYIO 00JIACTh KU3HEACATEIbHOCTH;

e yMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

e BBIIBUTATh HOBBIE HJIEH, PEJIaraTb OPUTrHHAIbHBIE MOIXO0/IbI U PEIICHUS;

e CTaBUTbH NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHHS.



Pabora ¢ unopmanueii:

e BJIAJICTh HABBIKAMHU MOJYYEHUsI HHYOPMAIUH (PU3UIECKOTO COMCPKAHUS M3 HCTOYHUKOB Pa3HBIX
THUIIOB, CaAMOCTOATCIBHO OCYIICCTBJIATH ITOUCK, aHAJIN3, CUCTCMATHU3ALUIO W HHTCPIPCTALUNIO
HH(OPMAIIMY PA3IMIHBIX BUIOB U (HOPM ITPEACTaBICHHS;

e OIICHUBATh JJOCTOBEPHOCTH HH(OPMAIINH;

e HCIOJB30BaTh CPEACTBA HWH(POPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTMH B pEIICHHU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHM3allMOHHBIX 33Jad C COOJIOACHHWEM TpeOoBaHMI
IPrOHOMHKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECYypCcOCOepEIKEHH S, MMPABOBBIX U ITHYECKUX
HOPM, HOPM HH(POPMAITMIOHHOHN 0€301aCHOCTH;

e CO37aBaTh TEKCTHI (DU3UUECKOTO COACPIKAHUSA B PA3IMYHBIX (opMaTax ¢ yuy€ToM Ha3HAUCHHS
uHpOpMAIIMA W 1IeJICBOM ayIUTOPUH, BHIOMpas ONTHMAIbHYIO (GOpPMY TMPEACTABICHUS U
BU3YaJIM3aIUH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIIbHBIC yqeﬁﬂme JeicTBUS:

e OCYIIECTBIJIATH OOIEHHE HA YPOKaX (PU3UKU M BO BHEYPOUHOU JEATEIHHOCTH;

e pacro3HaBaTh NPEANOCHUIKH KOH(PIMKTHBIX CUTYAIH U CMATYATh KOH(IUKTHI;

e Ppa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEZCTB;

e IIOHMMATh U MCIIOJb30BaTh IPEUMYIIIECTBA KOMAaHHON U MHIUBUAYaJIbHON pabOThI;

e BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JAEHCTBHM ¢ yu€ToM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEHN KaXKJI0T0 4JIeHa KOJUIEKTUBA;

e IIPUHUMATh LIEJIU COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBATh JEHCTBUS 10
€€ TOCTUKEHUIO: COCTABIIATH IUIAH JIEHCTBUM, PAaCIPENEATh POJIU C yYETOM MHEHUIN Y4aCTHHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU palboTHI;

e OIICHHMBATh KaueCTBO CBOEr0 BKJIaJa M KaXJOT0 yYaCTHMKAa KOMaH]bl B OOIIMI pe3ynabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

e IpemaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJIEU C TNO3ULUHA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

e OCYUIECTBJIATH IO3UTUBHOE CTPATErMYECKOE IOBEJICHUE B PA3JIMUHBIX CUTYALUSAX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YyHUBEpPCATbHbIE YUeOHbIE TeiCTBHSA
Camoopranu3aums:

e CAMOCTOATEIBHO OCYIIECTBISITh IO3HABATENbHYIO JAESITENBHOCTh B 00JacTH (QU3UKH U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

e CaMOCTOATENIbHO COCTAaBJIATh IUIAH PEIICHHs pacuy€THBIX M KAayeCTBEHHBIX 3aJay, IUJIaH
BBITIOJTHEHUSI TPAKTHYECKOM paboThl € Y4ETOM HMEIOLIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEAINIOYTEHUM;

e JIaBaTh OIICHKY HOBBIM CUTYaITHsIM;

e  pacHIMpATH paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

e JIeNIaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHUE;

e  OIICHUBATH MPUOOPETEHHBIN OIIBIT;

e  CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIMHU B 00JaCTH (DU3MKH, MMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTpOJIB, 3MOLHOHAJIbHBIA HHTEJJIEKT:

e JlaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

e BIJIAJETh HABBIKAMU IMO3HABATEJIIbHON pe(dIeKCHU KaK OCO3HAHHS COBEpUIAeMbIX NEHCTBUI U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHMUI;

e HCIOJNB30BaTh MPUEMBI peICKCUU AJISl OLEHKH CUTYaIluH, BBIOOpA BEPHOTO PEILEHMS,;



e  YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

e IIPUHUMATb MOTHUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyJIbTAaTOB ACATEILHOCTH;
e IPHUHUMATH ceOs, TOHUMAs CBOU HEJIOCTATKU U JOCTOMHCTBA;

e IIPUHUMAaTb MOTHUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3E PE3YyJIbTATOB ACATEIbHOCTH;
e IIPU3HABATH CBOE IIPABO U IIPABO APYIMX HA OLIMOKHU.

B mpouecce nocTukeHUs] TUYHOCTHBIX PE3YJIHTATOB OCBOCHMSI MPOrPaMMBbI MO (PU3UKE A YPOBHS
cpenHero oOmiero oOpa3oBaHUA Yy OOYYalOUIMXCS COBEPUICHCTBYETCS ASMOLMOHANBHBIA HHTEJUIEKT,
Mpenoararonuii copMUpPOBAHHOCTE:

e  CaMOCO3HaHH$, BKJIHOYAIOLIETO CIOCOOHOCTh IOHUMATh CBOE HIMOLMOHAIIBHOE COCTOSIHUE, BUJIETh
HaIpaBJICHUs Pa3BUTUSA COOCTBEHHON AMOLMOHAIBHON cdepbl, ObITh YBEpEHHBIM B ce0e€;

e  CaMOPETYyJUPOBAHHUS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTbH 3a
CBOE IOBE/IEHUE, CIIOCOOHOCTh AAANTUPOBATHCA K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSIBIIATH
IrMOKOCTh, OBITh OTKPBITHIM HOBOMY;

e BHYTpPEHHEH MOTHBALIUMH, BKIIOYAIOIIEH CTPEMIIEHHE K IOCTUKECHUIO LIEIH U YCIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIeHICTBOBATh, HCXO/s U3 CBOUX BO3MOXKHOCTEH;

e OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh SMOLIMOHAIILHOE COCTOSIHUE IPYTHX, YIUTHIBATh
€ro MpH OCYIIECTBIEHUU OOLIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

e COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTh BBICTPAWBaTh OTHOULICHUS C JIPYTUMHU
JOAbMH, 3a00TUTHCS, IPOSBIIATh UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

ITPEAMETHBIE PE3YJIbTATDI

K xoHny o6yuenus B 10 knacce npegMeTHbIE pe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE JIOJIKHBI OTpa)aTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

e TOHMMATh POJIb (PU3UKU B SKOHOMHYECKOH, TEXHOJIOIMYECKOM, IKOJOTHYECKON, COLMANbHON U
ATHUYECKON cdepax AESTeTbHOCTH YeJIOBEKa, POojib M MECTO (PM3WKH B COBPEMEHHON Hay4HOU
KapTMHE MHpa, 3HAYeHHWE OMNHUCATENbHOM, CHCTEMaTU3UpYIOLeH, OOBICHUTEIBHOW U
MPOrHOCTUYECKOW (YHKIUN (PU3MUECKONW TEOpUM — MEXaHUKH, MOJIEKYISIpPHOH (QHU3UKU U
TEPMOJMHAMUKH, pojb (pu3nueckoi Teopur B (HOPMHUPOBAHUU NPEACTABICHUN O (U3NUYECKOH
KapTUHE MUpAa;

e pa3nuMyaTh YCJIOBHMS TPUMEHHUMOCTH Mojenell (HU3NYecKuX Teld M TPOLECcCOB (SBIEHUIN):
MHEepLMaJdbHas cucremMa OTcuéra, aOCONIOTHO TBEPIOE TEJo, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHME, CBOOOAHOE TMajeHue, abCcoNoTHO yrpyras aedopmarus,
abCOJIIOTHO YIPYroe 1 aOCOOTHO HEYIIPYTO€ CTOIKHOBEHMSI, MOJIENIN Ia3a, KUAKOCTU U TBEPOTO
(KpUCTAJUTMYECKOT0) TeNa, UICANbHBIN ra3, TOUCUHBIN 3apsil, OJHOPOAHOE MIEKTPHUECKOE TOJIE;

e pa3nM4aTh yCIOBUS (TpaHUIBI, 00JIACTU) MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh
BceoOLMil xapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTh MCIIOJIb30BAHMSI YaCTHBIX
3aKOHOB;

e AHANU3UPOBATh U OOBSICHATH MEXAHWYECKHE TMPOIECCHl U SBJICHHS, HCIOJb3YS OCHOBHbBIE
MOJIOKEHUSI M 3aKOHBI MEXaHUKU (OTHOCUTENIBHOCTh MEXaHHMYECKOTO JIBUXKEHHUS, (OPMYIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBWXKEHHs, mpeoOpa3oBaHus [amwies 1isi CKOPOCTH H
IepeMeleHus], 3aKkoHbl HpIOTOHA, NPUHLMII OTHOCHUTENbHOCTH ['anmmiesi, 3aKOH BCEMHUPHOTO
TATOTEHHUS, 3aKOHBI COXPAHEHHUS MMITYJIbCA M MEXaHWYECKOW 3HEPTUH, CBA3b PabOTHI CHIIBI C
M3MEHEHHEM MEXaHMYECKOW OJHEPIuHu, YCIOBHMS paBHOBECHS TBEPAOrO Teja), HPU HTOM
WCIIOJIb30BAaTh MaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKA3bIBaThb YCJIOBHMS IPUMEHUMOCTH
(bu3nIecKuxX 3aKOHOB: ITpeoOpa3oBanuii ['anuies, BTOporo u TpeThero 3axkoHoB HpioTOHA, 3aKOHOB
COXpaHEHUs UMITYJIbCa U1 MEXAHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTECHHS;

e  AHAINM3HUPOBATH U OOBSICHATH TEIUIOBBIC MPOLECCHI U SIBJICHUS, UCIIOIb3YSl OCHOBHBIC MOJIOKCHUS
MKT u 3aKk0oHBI MONEKYJISIPHON (DU3UKH ¥ TEPMOJUHAMUKH (CBSI3b JABJICHUS HUICATHHOTO Ta3a Co
CpPEIHEW KMHETUYECKON 3HEPruel TEIIOBOI0 IBMXKCHMS M KOHLEHTPALMEH €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BEIECTBA CO CPEIHEN KMHETUYECKOW SHEPIUel TEMIOBOTO ABUKEHUS €r0 YacTHll,



CBSI3b JIaBJICHUS MI€AJIBHOIO ra3a ¢ KOHLIEHTpAIMEeW MOJIEKYJ U €r0 TEMIIEpaTypol, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblii 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS DHEPIUM B
TEIUIOBBIX MpOLECCax), HPU HTOM HCIOJIB30BaTh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3blBaTh yCIOBUS IPUMEHUMOCTH ypaBHeHUs MenpeneeBa—KnaneinpoHa;

aHAJM3UPOBaTh U OOBSCHATH IEKTPUUYECKHE SIBJICHUS, HMCIOJIBb3YS OCHOBHBIE IOJOXEHUS U
3aKOHBI DJJIEKTPOJMHAMUKU (3aKOH COXPAaHEHHUs JJIEKTPUUYECKOro 3apsnaa, 3akoH KyioHa,
MOTEHIMAJIBHOCTD 3JIEKTPOCTaTUYECKOTO IOJISA, IIPUHLUI CYNEPIIO3ULIMN IEKTPUYECKUX IOJIEH,
[P 3TOM YKa3bIBasi yCJIOBHS MPUMEHUMOCTH 3akoHa KylloHa, a Takke NpaKTUYECKU Ba)KHbIE
COOTHOILIEHUS: 3aKOHBI OMa JuId y4yacTKa LENu MU U1 3aMKHYTOM 3JIEKTPUYECKOW LIENH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apajest 1S SIEKTPOIN3a);

OIUCHIBATh (PU3MUECKUE MIPOLIECCHI U SBJICHUS, UCIIOb3Ysl BEIUYMHBL: IIepeMeleHHEe, CKOPOCTb,
YCKOpPEHHUE, UMITYJIbC TEJla U CUCTEMBI TEJl, CHUJAa, MOMEHT CHWJIbI, JaBJICHHE, IOTEHLMAIbHAS
SHEpIus, KNHETHYECKas SHEPrusi, MeXaHn4eckas 3Heprus, padoTa CUIIbl, LIEHTPOCTPEMUTEIIBHOE
YCKOpPEHHE, CUJIA TSKECTH, CUJIA YIIPYTOCTH, CUJIAa TPEHUSI, MOIIIHOCTh, SHEPIHs B3aUMOAECHCTBUS
Tena ¢ 3eMiEl BOIU3U €€ MOBEPXHOCTH, SHEPrus ynpyroi nedopManuy nNpy>KUHbl, KOJIUYECTBO
TEIUIOTHI, a0COJIOTHAsE TeMIlepaTypa Tena, pabdoTa B TEpMOIWHAMHKE, BHYTPEHHSISI DHEPTHUS
U7€aIbHOI0 OJIHOATOMHOIO Ia3a, paboTa MIeaIbHOTO Ta3a, OTHOCUTEIbHAS BIAXHOCTh BO3/YyXa,
KII/I nxeaqibHOrO TEIIOBOTO ABUTATENIA; MIEKTPUUECKOE O, HAPSIKEHHOCTD AJIEKTPHYECKOTO
II0JIA, HANpsDKEHHOCTh IO TOYEYHOrO 3apsia WM 3apsHKEHHOrO Iapa B BakKyyMe M B
JOUAJIEKTPUKE,  IMOTEHLUHA]  JJEKTPOCTATHYECKOrO0  IOJI,  PAa3sHOCTb  ITOTEHLHAJIOB,
NEKTPOABIIKYILAs CWJIA, CHUJIAa TOKA, HAIPSDKEHUE, MOIIHOCTb TOKA, JJIEKTPHUYECKas EMKOCThb
IIJIOCKOTO KOHJIEHCATOPA, COMPOTUBIIEHUE Y4aCTKa LETH C ITOCIEN0BATEIbHBIM U MapaJIeIbHBIM
COECUHEHUEM PE3UCTOPOB, SHEPTUs NIEKTPUUYECKOTO M0JI1 KOHACHCATOPA;

OOBSICHATH OCOOCHHOCTHU MPOTEKAaHUS (PU3MUECKUX SIBICHUI: MEXaHUIECKOE BI)KEHUE, TETNIOBOE
JBIDKEHUE YaCTHI[ BeIeCTBa, TEIJIOBOE paBHOBECHE, OpOYHOBCKOe JIBHXKeHUe, Auddysus,
UCIIApEeHHEe, KUIIEHHWE U KOHJIEHCAIUs, IUIaBJI€HWE M KpUCTAJIM3alusl, HaIlPaBICHHOCTb
TEIUIONEpeiauy, DJIEKTpU3alus TeJl, SKBUIOTEHLUUAIBHOCTh IIOBEPXHOCTH 3apshKEHHOTO
IIPOBOJIHUKA,;

MPOBOJIUTH HUCCJICIOBAHME 3aBUCUMOCTH OJHOW (U3MUYECKOM BETUYMHBI OT JAPYrol C
HCIOJIb30BAHUEM TPSIMBIX HW3MEPEHUH, NMPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (U3WYECKHUX BEJIMYMH B BHUJE TpaQUKOB C Y4ETOM
aOCOJIOTHBIX MOTPELIHOCTEH U3MEPEHUH, /1eNlaTh BHIBO/IbI IO Pe3yJIbTaTaM HUCCIIe0BaHMS;
MIPOBOAUTH KOCBEHHbIE U3MEpEHUs (PU3MUECKUX BEJIMYHMH, MPU 3TOM BBIOMPATh ONTHMAaIbHBIN
METOJI M3MEpEHMs], OLIEHUBaTh AaOCOJIOTHBIE M OTHOCHTEJIbHbBIE IOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHU;

IIPOBOJIUTH OIBITHI IO MTPOBEPKE MPEASI0KEHHON TMIIOTE3bl: ITAHUPOBATh HKCIIEPUMEHT, COOUPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJU3UPOBATH MOJIyYEHHBIE PE3YyJbTaThl M JI€NaTh BHIBOJ O
CTaTyce NPeaJIOKEHHON TUIIOTE3BI;

co0mrofaTh mpaBuiia 0€30MacHOro TpyAa MpH MPOBEIECHUHM HCCIENOBAaHUI B paMKax y4yeOHOro
HKCHEPUMEHTa, MpaKTHKyMa M Yy4eOHO-HCCIIEIOBATENIbCKON M MPOEKTHOH JesTeIbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pemaTh pacuéTHBIE 33Ja4YMl C SIBHO 33JJaHHOM M HESBHO 3a/JlaHHON (DM3NYECKO MOJEnblo: Ha
OCHOBaHMM aHalu3a YycCJIOBUS OOOCHOBBIBATh BBHIOOp (M3MUECKONM MOJeNH, OTBeyaroleit
TpeOOBaHUAM 3aJ]aui, IPUMEHSITH (OPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJaThl PU3NIECKUX
TEOpUH MPHU HCIOJI30BAHUN MATEMaTHYECKMX METOJ0B PElIeHMs 3a]a4, IPOBOJUTH pacy€Thl Ha
OCHOBAaHMM HMEIOIMXCS JaHHBIX, AHAJIU3UPOBATh pPE3YyJIbTaTbl U KOPPEKTUPOBATH METOABI
pelIeHns ¢ y4ETOM OJyUYEHHBIX Pe3yiIbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajJjau, TpeOyrolue NMPUMEHEHUS 3HAaHUWA U3 Pa3HbIX Pa3/eloB Kypca
¢u3uKy, a TakkKe MHTErpaluy 3HAHWW M3 JPYruxX NPEJAMETOB €CTECTBEHHO-HAYYHOrO IIMKJIA!
BBICTPAauUBaTh JIOTHYECKYIO ILEMOYKY pacCyKIEHUH C ONOpod Ha H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SABIICHMUS;

UCIOJb30BAaTh TEOPETHYECKHE 3HAHHUS s OOBSCHEHHS OCHOBHBIX MPHHLUIOB pabOThI
M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOANUTH IPUMEPHI BKJIa1a POCCUUCKUX U 3apyOeXHbIX YUEHBIX-(PHU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;



e AHATU3UPOBATh W OIICHUBATH IOCJIEICTBUS OBITOBOM M TPOU3BOJICTBEHHOW NEATEIHHOCTH
YeNlOBEeKa, CBSI3aHHOW ¢ (PU3UYECKUMU MPOILIECCAaMU, C TMO3UIUI IKOJIOTHYECKON OE30MacHOCTH,
MPEJCTABICHUNA O PAllMOHAIIBHOM MPUPOJONOJIB30BAHMH, a TAKXKE PAa3yMHOM HCIOJb30BAHUH
JOCTH>KEHHUIM HAYKH U TEXHOJIOTHH JIs1 JalbHEHIIIEro pa3BUTHsI YEJIOBEYECKOTO 00IEeCTBA;

e TPUMEHATH pa3JUYHBbIC CIOCOOBI PpaboThl ¢ HWHpOPMAIUMEH (U3HUECKOTO0 COIEPKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJIOTUM, IMPH AITOM HCIIOIH30BATh
COBpeMEHHBbIC WH(OpPMAIMOHHBIC TEXHOJOTHM JJIA TOMCKA, MEepepadOTKU M TPEAbSIBICHUS
yu4eOHOW W HAy4HO-TIONYJISPHOW HWHQPOpPMAIMK, CTPYKTYpUPOBAHUS U HUHTEPIPETAINH
nHpoOpManuy, TOJYYEHHOW W3 pa3IMYHBIX MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MoJIyd4aeMyro HH(GOPMAIUIO U OIIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAInK;

e TMPOSBISATh OPTaHU3AINMOHHBIC W TMO3HABATCIILHBIC YMEHUS CaMOCTOSTEIILHOTO MPHOOpPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOIHCHHS POCKTHBIX U YUEOHO-UCCIIEIOBATEILCKUX PadoT;

e paboTaTh B TPYIIE C HCIOJHEHHWEM Pa3IUYHBIX COLHUAIBHBIX POJICH, TUIAHUPOBATH PabOTy
TPYIIIbI, PallMOHAIBHO PACIPENCIATh ACSATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJ€KBAaTHO
OIICHUBATH BKJI/l KOKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TPOOIIEMBI;

e TPOSBIISITH MOTHBAIMIO K Oyaymied NpodecCHOHATbHOW NEATEIHHOCTH MO CHEIHATBHOCTSIM
(PU3HKO-TEXHUYECKOTO TPOUIISL.

K xonny oOyuenus B 11 knacce npeiMETHbIE Pe3yJabTaThl HA YIIAyONEHHOM YPOBHE JOJKHBI OTpa)XarThb
c(OpPMHUPOBAHHOCTH Y O0yUAIOUTNXCS YMEHHIA:

e IIOHMMATh POJIb (PU3UKU B IKOHOMUUYECKOMN, TEXHOIOTUYECKOH, COLIMAIbHON U 3TUYECKOH cdepax
JESITeIbHOCTH YEJIOBEeKa, pOJIb M MECTO (PM3MKH B COBPEMEHHOW HAayYHOW KapTWHE MHpA, POJb
aCTPOHOMHUHU B IIPAKTHYECKOH NEATENbHOCTH YEIOBEKAa M JAJIBHEHIIEM HAay4YHO-TEXHUYECKOM
pa3BUTHH, 3HAUEHUE ONUCATEIBbHOM, CUCTEMATU3UPYIOIIEN, 00ObSICHUTEIbHON U TPOrHOCTUYECKON
GbyHKIMH (U3NYECKON TEOpUu — BJIEKTPOJMHAMMKH, CHEIMaIbHON TEOPUH OTHOCUTEIIBHOCTH,
KBaHTOBOH (pU3MKH, poib (pU3MUECKOl Teopuu B (POPMHUPOBAHUH MPEJICTABICHUN O PU3NUECKON
KapTHHE MHUpa, MECTO (PU3UYECKOM KapTHUHBI MUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTaBICHUN O IPUPOJIE;

e pa3nuyaTh YCJIOBHMS TNPHUMEHUMOCTH Mojenell (U3UYecCKuX Teld M IPOLECcCOB (SBIECHUN):
OJIHOPO/IHOE JJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TIOJs, TapMOHMYECKHE KoJeOaHus,
MaTEMaTUYECKUA MAasTHHUK, WACAIbHBI TPYKUHHBIM MAasTHUK, TIapMOHMYECKHUE BOJIHBI,
UJIeabHBIN KOJeOaTeIbHBINA KOHTYP, TOHKAs JIWH3a, MOJIeNiel aTOMa, aTOMHOTO si/ipa U KBAHTOBOM
MOJIETIN CBETA;

e pa3nuyYaTh yCJIOBUS (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB, MOHUMATh
BceoOIUii xapakTep (yHIaMEHTAJbHBIX 3aKOHOB M OTPAHMYEHHOCTh HMCHOJIb30BAHUS YACTHBIX
3aKOHOB;

e AHAINM3HMPOBATH U OOBICHATH JIEKTPOMATHUTHBIE MPOIECCHl U SIBICHUS, UCIOIb3ysd OCHOBHBIE
MOJIOKEHNUS M 3aKOHBI 3JEKTPOAMHAMHUKH M CHEIHAIbHOM TEOPHUH OTHOCUTEIBHOCTU (3aKOH
COXPAaHEHHU BJIEKTPUUECKOro 3apsana, cuia Ammepa, cuia JIopeHna, 3aKOH 3J€KTPOMarHUTHON
MHAYKIWHY, npaBwio JleHma, cBsa3zp DIC caMOMHIYKIHMHM B 3JEMEHTE SJIEKTPUUYECKOM IENu CO
CKOPOCTbIO H3MEHEHHUs CWJIbl TOKa, IOCTYyJIaThl CHEUAJIBHON TEOPHUM OTHOCHUTEIBHOCTH
OHHIITENHA);

e AHAJINM3HUPOBATH U OOBSACHITH KBAHTOBBIE MPOLIECCHI U SIBIICHUS, UCTIONb3YS MOJI0KEHUS KBAHTOBOM
¢bu3uku (ypaBHeHHe DitHIITeHHA U1t poTodpderTa, NEPBBIN U BTOPOI ocTynaTel bopa, mpuHIHI
COOTHOILIEHUs HeonpeaenéHHocTel [eiizendepra, 3aKOHbI COXpaHEHUS 3apsiI0BOTO M MacCOBOTO
Yycell M SHEPTUHU B SJEPHBIX PEAKIMAX, 3aKOH PaIMOAKTUBHOTO pacnaja);

e ONUCHIBaTh (U3MUECKHE TPOLECChl M SBJICHUS, HCIONb3Ysl BEJIUYUHBL HANPSKEHHOCTH
ANEKTPUYECKOTO TOJIsI, IMOTEHLMANd >JIEKTPOCTATUUECKOro II0Js, Pa3HOCTh IOTEHIMAJIOB,
JNEKTPOABIIKYINAA CHJIA, WHAYKLIUS MAarHUTHOTO IIOJI, MarHWTHBIM IOTOK, CWJIa AMIEpa,
UHIYKTUBHOCTb, JJIEKTPOABIDKYINAs CHJIa CAMOMHIYKIMM, OJHEPrHsl MAarHUTHOIO IOJA
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKHM MMITYJIbC, TTOJIHAS SHEPIUsl, SHEPIUs MOKOsI CBOOOAHOMN
YaCTHUIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsijl SApa, SHEPTH CBS3H S/pa;

e OOBACHATH OCOOEHHOCTH MNPOTEKaHHs (PU3MYECKUX SBJICHUI: 3JEKTPOMarHuTHas WHAYKIUS,
CaMOMHIYKIIMsI, PE30HAHC, HHTEPQEPEHIIMsI BOJIH, TUPPAKLKS, TUCIIEPCHs, TOJTHOE BHYTPEHHEE



oTpaxkeHue, Gporoanekrpuueckuii 3¢ dext (potorddext), anvpa- u 6era-pacnaasl saep, raMma-
U3IydeHue saep, Guandeckue MPUHIUIBI CIEKTPATLHOTO aHaIn3a U paOdoThI Ja3epa;

OMpENENATh HAMPaBICHUE UHIYKIIMM MAarHUTHOTO TOJISI MPOBOAHUKA C TOKOM, CHJIbI AMIepa u
cunel JlopeHia;

CTPOUTH U300paKeHUE, CO3aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U pACCUUTHIBATH €T0
XapaKTePUCTHUKHU;

MIPUMEHATh OCHOBOIIOJIAralolue acCTpPOHOMUYECKUE MOHSTHS, TEOPUU U 3aKOHBI JJIs aHAJIU3a U
OOBsICHEHUST (PU3UUECKUX IPOLECCOB, MPOUCXOAAIIMX B 3BE37aX, B 3BE3AHBIX CHCTEMax, B
MEXTaJaKTUIECKOU Cpefie; ABMKCHUS HeOSCHBIX TEJ, YBOJIIONNHY 3BE3/] 1 BeeneHHOM;

MIPOBOAUTH MCCIEJIOBAHUE 3aBHUCUMOCTEH (PU3NYECKUX BEIMYHH C HCIOJIB30BAHHEM IPSMBIX
W3MEpPEHUH, TPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAThl MOTYyYCHHON
3aBUCHUMOCTH (U3NYECKUX BEIUYHMH B BHJE I'paUKOB C y4ETOM aOCOIIOTHBIX MOTPELIHOCTEN
W3MEPEHUH, JIeJIaTh BBIBOJIBI IO pe3yiibTaTaM MCCIIeI0BAHMUS;

MIPOBOANTH KOCBEHHBIE M3MEpPEHHUs (PU3MUECKUX BEJIMYWH, MPU ITOM BHIOUPATh ONTHUMAJIbHBII
METOJi HU3MEpPEHHUsI, OILICHUBATh Aa0CONIOTHBIE W OTHOCHUTEIIbHBIE MOTPEIIHOCTH TMPSMBIX |
KOCBEHHBIX U3MEPEHHI;

MIPOBOJIUTH OTIBITHI IO TTPOBEPKE MPEIOKEHHON TUIIOTE3BI: TIIAHUPOBATH HIKCIIEPUMEHT, COOMPaTh
JKCIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJM3UPOBATh MOJYyYEHHBIE PE3yJbTaThl U J€1aTh BBIBOJ O
cTaTyce MpeyI0KEeHHON TUIIOTE3bI;

ONUCHIBATh METO/IbI IIOYYEHHUSI HAYYHbIX ACTPOHOMHYECKUX 3HAHUI;

coOMroIaTh TpaBmiia 0€30MacHOro TPyAa MPH MPOBEICHUM HCCIICIOBAHUA B paMKaxX y4eOHOTO
OKCIIEPUMEHTa, MPAaKTHKyMa U Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHON NeATEIbHOCTH C
WCIIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOHUCTB U JIA0OPATOPHOTO 000PYIOBAHHUS;

pemars pacué€THbIC 3aJa4d C SBHO 3a/laHHOM M HESIBHO 33/JIaHHOM (DM3MYECKOW MOJENblo: Ha
OCHOBAHHWU aHAJIM3a yCIOBUS BEIOMPATH (PU3NUECKUE MOJIENN, OTBEUAIOIIME TPEOOBAaHUSIM 3a/1a4H,
MPUMEHITh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (U3MYECKUX TEOPHUH MpH
WCIIOIB30BAaHUHM MATEMAaTHUYECKUX METOJIOB PEIICHHS 3aJa4, MPOBOJAUTHh PAacYEThl HA OCHOBAaHUU
HMMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YJIbTAThl 1 KOPPEKTUPOBATH METO/IbI PELIEHUS C YUETOM
MOJTyYEHHBIX PE3YJIbTATOB;

pemars KauyecTBEHHBIC 3aJauM, TPeOyroIre MPUMEHEHHs 3HAHUI M3 pa3HBIX pa3lie]oB Kypca
(¢bu3uKH, a TaKKe WHTErpalli 3HAHUN W3 JIPYTrUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA!
BBICTPanBaTh JIOTMUECKYIO LIEMOYKY pACCYyXJIEHUM C ONOpOM Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS,

WCIIONIb30BaTh TEOPETHUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX MPHUHIIMIIOB PadOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH TPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;
aHAIM3UPOBaTh M OIEHUBATh TOCJIEACTBUS OBITOBOM M TMPOW3BOACTBEHHOHN NEATEIHHOCTH
YEJIOBEKA, CBSI3aHHOW ¢ (PM3MUECKUMH MPOIECCaMU, C MO3UIUN IKOJOTUYECKONH 0€30MMacHOCTH,
MPEACTABICHUN O pallMOHAIBLHOM MPUPOJONOIb30BaHUH, & TaKKE Pa3syMHOM HCIOJIb30BAHUU
JTOCTIKCHHUM HAYKH M TEXHOJIOTHH JIJIs JATBHEHIIIETO pa3BUTHSI Y€TIOBEYECKOTO 00IIeCTBa;
MPUMEHSITh Pa3IMYHbIe CHOCOOBI paboThl ¢ HWHpoOpMaIMe (HU3NUECKOTO COIepX)aHUS C
WCIIOIb30BAaHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX TEXHOJIOTHM, TPH OSTOM HCIOJIH30BaTh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU [UJIS TIOMCKA, TNepepaboTKh U MpPeabsBICHUS
y4eOHOW W HAyYHO-TIOMYJISIPHOW HHQPOpMANUM, CTPYKTYPUPOBAHHS U HMHTEPIPETAIIUN
uH(OpMallUY, TIONYYEHHOM W3 pa3INYHBIX HWCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH
MoJTy4aeMy o HH(POPMAIIUIO U OIICHUBATH €€ TOCTOBEPHOCTh KaK HA OCHOBE UMEIOIINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJM3a NCTOYHHKA HMHPOpMAIIHH;

MPOSIBIIATh OPTaHHW3AI[MOHHBIE M IMO3HABATEIbHBIE YMEHUS CaMOCTOSTEIBHOTO MPHOOPETEHUs
HOBBIX 3HAHUH B MPOIIECCE BHIMOIHEHHS POCKTHBIX U YUeOHO-UCCIIEIOBATEILCKIX PadoT;
paboTtaTh B TpyIIEe C HWCHOJHEHHUEM pA3IMYHBIX COLHUATBHBIX POJIECH, TIIAHUPOBAaThH PadoOTy
IPYIIIbI, PAallMOHAJIBHO PACIPENEIATh ACITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBAaTHO
OILICHUBATh BKJIA]] KQXKIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHE pacCMaTPUBACMOM TIPOOIIEMBI;
MPOSABIIATh MOTHBALMIO K Oyayimied npodeccruoHaNbHON IESTENbHOCTH MO CHEHATbHOCTSIM
(hUBUKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HamMeHOBaHMe pa3ziesioB U TeM NPOrpaMMbl KosnvectBo 4acoB JnekTpoHHbIe (LUPPOBLIE)
n/m Bcero| KoHTposbHbIE IlpakTHyeckue oGpasoBaTe/ibHbIe Pecypcbl

paboThI paboThl

Pasaen 1. HAYYHBIA METO/I IO3HAHUA IPUPO/IbI

1.1 |Hay4HbIil MeTOJ NMO3HAHUS NPUPOJbI 6

WToro no paszeny 6

Paszaen 2. MEXAHUKA

2.1 |KunHeMmaTuHka 10 1

2.2 |/luHaMuKa 10

2.3 |CraTuka TBEpJOro Tesaa 5

2.4 |3akoHbI COXpaHEHUs B MeXaHUKe 10

HToro no pasaeny 35

Pasgen 3. MOJIEKYJIAPHAAA ®U3UKA U TEPMOJUHAMUKA

3.1 |OcHOBBI MOJIEKYJIIPHOKHUHETUYECKON TEOPHUU 15
3.2 |TepmoauHaMuka. TemnjioBble MalllUHbI 20
3.3 |ArperaTHble cOCTOsIHUA BelecTBa. Pa3oBble 14
nepexosbl
HToro no pasgeny 49
Pa3aen 4. 3JIEKTPOANHAMUKA
4.1 |3yeKkTpuyeckoe IoJje 24
4.2 |IloCTOAHHBIN 3JIEKTPUYECKUN TOK 24
4.3 |TokH B pas/IMYHbIX CpejiaxX 6
Hrtoro no pasaeny 54
Pasaen 5. ®USUYECKUA TPAKTUKYM
51 |®usuyecKkuil NpakTUKYM 16 16
Hrtoro nio pasaeny 16
PesepBHOEe BpeMs 10




Ne | HamMmeHOBaHMe pa3ziesioB U TeM NPOrpaMMbl KosnvectBo 4acoB JIeKTpOHHbIE (1M POBbIE)
n/m Bcero| KoHTpoJibHBIE [lpakTHYecKHre oGpasoBaTe/ibHbIe Pecypchl
paboThl paboThl
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
11 KJIACC
Ne HauMeHoBaHUe pa3/iesioB U TeM NPOrpaMMbl KosnvectBo yacoB JdseKTpoHHbIe (LUPpOBLIE)
n/m Bcero| KoHTpo/ibHBIE [IpakTHyeckue obpasoBaTesbHble Pecypehbl
paboThl paboThl
Paszgen 1. 3JIEKTPOAMHAMUKA
1.1 |MarHuTHOe moJie 14
1.2 |3neKTpoOMarHuTHas MHAYKLMA 13 1
Hrtoro o pasgeny 27
Pazgen 2. KOJIEBAHUA U BOJIHbBI
2.1 |MexaHuYecKUe KoJsiebaHUsA 10
2.2 |9/IeKTpOMarHuTHbIe KoJiebaHUs 15
2.3 |MexaHuYecKHe U 3JIEKTPOMAarHMTHBIE BOJIHBI 10
2.4 |OnTukKa 25
HToro no pasgeny 60
Pasaen 3. OCHOBBI CIELIMA/TbBHOM TEOPUU OTHOCUTE/JIBHOCTH
3.1 |OcHosel CTO 5 1
HToro no pasaeny 5
Pa3gen 4. KBAHTOBAAI ®U3UKA
4.1 |Kopnycky/asipHO-BOJIHOBOUW Ayasv3M 15
4.2 |Pusuka aToMa 5
4.3 |®Pu3ukKa aTOMHOrO s/jpa ¥ 3JIeMeHTapHbIX YaCTHUI] 5
HToro no pasgeny 25
Paspaesn 5. 3J/IEMEHTbI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 |J/71eMeHTbl aCTPOHOMHMHU U aCTPOPU3UKU 12
Hrtoro no pasaeny 12




Ne HauMeHoBaHUe pa3/iesioB U TeM NPOrpaMMbl KosnvectBo 4acoB JIeKTpOHHBIE (IMPPOBbLIE)
n/m Bcero| KoHTposibHbIE [IpakTHyeckue o6pasoBaTe/ibHbIe Pecypckl
paboThl paboThl
Pasgen 6. PUSUYECKUN MPAKTHKYM
6.1 |Pusnyeckurd NpPaKTUKYM 16 16
HToro no pasgeny 16
Pazpaen 7. OBOBIIAIOLIEE IIOBTOPEHUE
7.1 |CuctremaTusanus U obobIleHHe MPeIMEeTHOr0 CoJep>KaHus U 15
ONBITA JlesITeJIbHOCTH, IPUOOPETEHHOIO IPU U3yYEHUH Kypca
¢usuku 10 - 11 ksaccon
WToro no paszeny 15
PesepBHOe Bpemd 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16
MOYPOYHOE IIJIAHUPOBAHHUE
10 KJIIACC
Ne Tema ypoka KosinyecTBo 4acoB Hata JJIeKTPOHHbIE
n/m Bcero| KonutposbHble | [paktuueckue | A3YI1EHHA ungposbie
pa6oThI pa6oThI obpa3oBaTeJibHblEe
pecypchl
dusuka - pyHAaMeHTaJbHas HayKa O NpUpoOJe 1
Hay4HbI1il MeTO/ TO3HAHUS U METO/IbI UCCJIeJOBAHUSA
du3nvecKux aBJIeHUHN
3 |JKCHepUMEeHT U Teopus B IIpoljecce MO3HAHUA NPUPO/bL. 1
Habsr0ieHre U 9KCIepUMEHT B pU3UKeE
Crnoco6bl u3MepeHrus:i GU3NUYECKUX BEJTUYHH 1
5 |AGco/l0THasA U OTHOCHTE/IbHAS NOTPELIHOCTHA U3MEPEHU I 1
$r3HUYeCcKUX BeJTUYUH
6 |MogenupoBaHue B pusuke. Posib 1 MecTO PU3UKHU B 1
dbopMHUpOBaHHUU COBPEMEHHOM Hay4YHOU KapTUHBI MUPa, B
NpaKTUYeCKOH JieITeJIbHOCTH JIIoJler




Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3Y1EHHA uupposble
pa6oThI paGoTHI obpa3oBaTeJibHble
pecypchl
7 MexaHudeckoe aBuxkeHue. CucteMa orcyeta. OTHOCUTEJNbHOCTD 1
MeXaHU4YeCcKoro ABu:xeHus. [IpsaMas u obpaTHas 3aa4yu
MeXaHUKH
8 |Paguyc-BeKTOp MaTepHaJbHOM TOYKH, ero IPOEeKLMH Ha OCH 1
koopauHat. Tpaektopus. [lepemelenue. CkopocTs. Ux
IIPOEKIMU Ha OCH KOOpAHUHAT
9 |PaBHOMepHOe NpsAMOJIMHENHOE ABW:KeHMe. ['padpudeckoe 1
OINMCaHHe PaBHOMEPHOTI0 NPAMOJIMHENHOTO JBUKEHUA
10 |CnoxeHue mepeMelieHUN U CKOpocTel. PeleHue 3a/a4 1
11 |HepaBHoMepHOe JBHXeHHe. MrHOBEHHasA CKOPOCThb. Y CKOpEHHe.
[IpsaMosIMHelHOe JBUXEeHHe C IOCTOSAHHBIM YCKOpEeHUEeM
12 |Tpaduyeckoe onvcaHue NPSIMOJUHENHOIO JBUXKEHUS C 1
IIOCTOSIHHBIM YCKOpPEHHEM
13 |CBobOoaHOEe majieHHe. YCKOpeHHe CBOOOJHOr0 MajeHus. 1
3aBHUCHUMOCTb KOOPJUHAT, CKOPOCTH, yCKOPEHUA OT BpEMEHH U
UX rpadpuku
14 |/IB>xeHHe TeJsa, OPOLIEHHOrO MOJ YIJIOM K TOPU30HTY 1
15 |KpuBosinHelHOe ABUKeHUE. [IBIDKEHHE 110 OKPY>KHOCTH.
YrsioBas v iMHelHas ckopocTs. [leprof v yactoTa.
LleHTpOCTpEMUTENBHOE U MOJHOE YCKOPEHHE
16 |KonTposbHaa pabota no teme "KunemaTuka" 1 1
17 |llepBbiii 3akoH HbloToHa. MHepliMaibHble CUCTEMbI OTCYETA. 1
[IpuHIMn oTHOCUTeNbHOCTH ["annies. HenHnepyyaibHbie
CUCTEMBI OTCYETA
18 |Cuna. PaBHOZeWcTByOIasa cuia. Bropou 3akoH HeroToHa. Macca
19 |BsaumogenctBue Tes. TpeTuit 3akoH HeroTOHa
20 |lIpuHLMD cynepno3vi MU CUJL. PellteHre 3a/1a4 Ha IpUMEHeHUe 1

3akoHOoB HrloToHa




Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3Y1EHHA uupposble
pa6oThI paGoTHI obpa3oBaTeJibHble
pecypchl
21 |3aKOH BCEMUPHOI'O TATOTEeHHUSA. JKBUBAJEHTHOCTb 1
rPaBUTALMOHHOW U MHEPTHOU MacChl
22 |Cuja TSHKeCTH U YCKOpeHWe CBOOOAHOrO MafieHUs 1
23 |/lBrxkeHHe HeOEeCHBIX TeJl MU UX UCKYCCTBEHHBIX CIYyTHUKOB. 1
[lepBas kocMuYecKas CKOpoCThb. 3akoHbI Keriepa
24 |Cunaynpyroctd. 3akoH I'yka. Bec Tesa
25 |CunaTpenus. [Ipupona v BUAbI CUJ TpeHUs. [IBUKeHYe B 1
)KMIKOCTHU Y rase ¢ y4€TOM CUJIbI CONPOTUBJIEHUS CPeibl
26 |[aBnenue. 'mapocraTudeckoe gasjeHue. Cuia Apxumena 1
27 |A6conoTHO TBepAoe Teso. [locTynaTenbHOe U BpalllaTeJbHOe
JBH>KEeHUeE TBEPOro Tesa
28 |MoMeHT cHJ/Ibl OTHOCUTEJIBHO OCHU BpauieHus. [lineyo cuibl 1
29 |CioxeHHe CUJI, IPUJIO)KEHHBIX K TBepAOMYy TeJy. LleHTp
TSXKECTH TeJia. Y CJIOBUSI paBHOBeCHUs TBEPAOTo Tesa. Buabl
paBHOBeCUs
30 |Pemenue 3agau 1
31 |KouTposibHasa paboTa no teMe "/luHamMmuka. CTaThKa TBEPAOTO 1
Tesa"
32 |UmMmnysbc MaTepUaJbHOW TOYKH, CUCTEMBI MAaTEPUATBbHBIX TOYEK. 1
LleHTp Macc cucTeMbl MaTepUaJbHBIX TOYEK. TeopeMa o
JABW>KEHUU LIeHTPa Macc
33 |WMnyJsbc cu/bl M M3BMEHEHUE UMITYJIbCa TeJla. 3aKOH coXpaHeHusa | 1
MMIyJibca. PeakTHUBHOe IBMXKeHUe
34 |MoMeHT UMIyJibCa MaTepuabHOM TOYKHU. [IpescTaBiieHne o 1
COXpaHEHHWH MOMEeHTAa UMIIyJIbCa B LleHTPaJIbHbIX MOJIAX
35 |Pemenue 3a7a4 1




Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3Y1EHHA uupposble
pa6oThI paGoTHI obpa3oBaTeJibHble
pecypchl
36 |Pa6oTa cusbl Ha MaJIOM U HA KOHEYHOM MepeMelleHUH. 1
'padudeckoe npejcraBieHre paboThbl CUJbl. MOIHOCTb CUJIBI
37 |KuHeTunueckas sHeprus. TeopeMa 06 U3MEHEHUU KHHETUYECKOU 1
3HEepruu MaTepuaJbHOU TOUKHU
38 |IloTeHMa/IbHbIE U HEMOTEHIIMANbHbIE CUJIbL. [loTeHIIManbHasA 1
aHeprus. Bropas kocMuyeckasi CKOpOCThb
39 |TpeTbsi KOCMHUYeCKasd CKOPOCTb. CBSI3b PabOThI 1
HEeNOTEeHLMaJbHbIX CHUJI C U3MEHEHHEM MeXaHW4YeCKOW 3Hepruu
CUCTEeMBI TeJl. 3aKOH COXpaHeHHUsl MeXaHW4YeCKOW 3Hepruu
40 |Ympyrue v Heynpyrue CTOJIKHOBEeHUs. YpaBHeHHUe bepHyLIn 1
AJ15 UJieaJIbHOW KU KOCTH
41 |KonHTpoJsibHas pa6oTano TeMe "3aKOHbI COXpaHEHHUS B 1 1
MexaHUKe"
42 |Pa3BuTHe npeAcTaBIEHUN O IpUpoJe TelmnoTbl. OCHOBHbIE 1
nosokeHuss MKT. /luddysusa. BpoyHoBckoe ABUKeHHE
43 |CTpoeHHe ra3000pasHbIX, )KUAKUX U TBEP/bIX TeJl. XapaKTep 1
JABYDKEHUS U B3aUMOJEUCTBUSA YaCTHL, BelllecTBa
44 |Macca u pa3Mepbl MoJsieKyJ (aToMoB). KosimuecTBoO BelecTBa. 1
[locTossHHaa ABorazpo
45 |Temnepartypa. TensioBoe paBHoBecHe. lllkana llenbcus 1
46 |PemeHue 3aja4 1
47 |WpeanbHbld ra3. [[a30Bble 3aKOHBI 1
48 |YpaBHeHue MeHpeneeBa-KianelpoHa. Pemenue 3agad 1
49 |A6cosoTHas Temmepatypa. 3akoH /laibToHa 1
50 |H3ompouecchl B ueabHOM rase € NIOCTOSHHBIM KOJINYeCTBOM 1

BellecTBa




Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3Y1EHHA uupposble
pa6oThI paGoTHI obpa3oBaTeJibHble
pecypchl
51 |Tpaduueckoe npejcTraBieHre U30MPOLLECCOB: U30TEPMA, 1
HM30X0pa, u3obapa
52 |OcHoBHOe ypaBHeHUe MKT
53 |Pemenue 3agau
54 |CBa3b abCcoOIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKOU 1
CHUCTEeMBI CO CpejHer KUHeTUYeCKON 3Heprueu
IIOCTYNATEJbHOTO TEIJIOBOTO ABUXEHUA €€ 4acTHL],
55 |06061eHHe U cucTeMaTU3alnusa 3HaHui no teMe "OcHoBbl MKT"
56 |KouTposibHasa pabora no teme "OcHoBbl MKT" 1
57 |TepmoauHaMuueckas cucTeMa. 3aJlaHue BHEIIHUX YCJA0BUM [/
T/l cucteMmbl. BHelHWe U BHyTpeHHUe napaMeTpsl. [lapamMeTpsl
T/l cucteMbl Kak cpefjHHe 3HAaYeHUA BeJMYHMH, ONKCBHIBAIOILIUX €é
Ha MUKPOCKOIIMYECKOM ypOBHE
58 |HyusieBoe Hayaso TepMoAUHAMUKHU. CaMOINIPOU3BOJIbHAsA 1
pesnakcanua T/l cucTeMbl K TeNJIOBOMY PaBHOBECUIO
59 |Mogenb MieaJbHOrO ra3a B TepMoJJMHaMUKe. Y CJ1I0BUS 1
NPUMEHHUMOCTH 3TOM MOJlesIN
60 |YpaBHeHre MeHjeneeBa-KyianelpoHa u BelpakeHUE A5 1
BHYTpPEHHEe! 3HEPTUU
61 |BbplpakeHue AJ11 BHYTPEHHEH 3HEPIrUu OJAHOATOMHOIO 1
yJleaJbHOTO rasa. KBasucratuyeckue v HecTaTU4eCKHe
NPOLEeCChI
62 |JdaeMeHTapHas paboTa B TepMOJMHAMUKe. BbluvcieHue paboThl 1
no rpaduky npouecca Ha pV-auarpaMmme
63 |Tensonepefaya Kak criocob M3MeHeHUs] BHyTPeHHEN SHepruu 1
T/l cucTeMbl 6€3 coBeplIeHUsI paboThl
64 |KoHBeknyf, TemJONPOBOJHOCTb, U3JIy4YeHUE 1




Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3Y1EHHA uupposble
pa6oThI paGoTHI obpa3oBaTeJibHbIE
pecypchl
65 |KonaunyecTBo TenaoThl. TensoéMKOCTE Tesa. YaebHas U 1
MoOJISIpHasi TEIJIOEMKOCTHU BellleCcTBa. Y/ieJibHas TeIoTa
CropaHusi TOIJIMBA
66 |Pacuér kosiM4ecTBa TeIJIOTHI IPU TelJonepeayde
67 |IloHsATHe 06 afabaTHOM Mpoliecce. [lepBbIi 3aKOH
TepMOJMHAMHUKU
68 |KosimyecTBO TenJoThl M paboTa Kak Mepbl U3MeHEHHUS 1
BHYTpeHHel 3Hepruu T/] cucteMbl
69 |BTopoil 3aKOH TEpMOJUHAMHUKU [Jisi PaBHOBECHBIX U 1
HepaBHOBECHBIX IpoleccoB. Heo6paTUMOCTb NPUPOAHbBIX
MPOLECCOB
70 |MpuHnUnbl JeUCcTBUA TelaoBbix MaiiuH. K1/ 1
71 |MakcumanbHoe 3HadeHue KII/I. Hukn KapHo 1
72 |Pemenue 3agaq 1
73 |JKoJIOTUYEeCKHE aCIEKThI UCIOJIb30BAHUSA TENJOBbBIX 1
ABuratesiel. TensioBoe 3arpsi3HEHUE OKPYXKAIOILEA Cpeabl
74 |Pemenue 3agag 1
75 |06061IeHNe U CUCTeEMaTH3allus 3HaHUH 10 TeEMe 1
"TepmoanHaMuka. TenyioBble MalIMHBI"
76 |KoHTpoJsibHas paboTa no TeMe "TepmoguHamuka. TenioBbie 1 1
MalluHbI"
77 |llapoo6pa3oBaHue U KOHJEeHcalUs. McapeHue U KUIIEHUE. 1
YenpHas TemjoTa Nnapoobpa3oBaHUs
78 |HacebleHHble U HeHaChILeHHbIe Napbl. KauecTBeHHad 1

3aBUCUMOCTbD IIJIOTHOCTH Y JaBJIEHUS HACBILEHHOTO Napa oT
TeMIepaTyphbl, UX HE3AaBUCUMOCTb OT 006'bEMA HACBHIILEHHOTO
napa. 3aBUCUMOCTb TeMIlepaTypbl KUIIEHUd OT JJaBJIEHUS B
)KUJKOCTH




Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3Y1EHHA uupposble
pa6oThI paGoTHI obpa3oBaTeJibHble
pecypchl
79 |BaaxHocTb Bo3Ayxa. AGCOJNIIOTHASA U OTHOCUTE/IbHAs BJIAXKHOCTb
80 |PemeHue 3aga4
81 |TBéppnoe Teno. Kpucrasinieckre U aMmoppHble TeJa. 1
AHU30TpPONMSA CBOMCTB KPUCTAJIJI0B
82 |[lnaByieHHe U KpUCTaAJIU3aLUA. Y Ae/bHasA TelJoTa IIJIaBJIeHUs. 1
Cyb6mmManus
83 |Jedbopmauuu TBEpAOTrO Tesa. PacTsxkeHue u cxatue. CABUT. 1
Mopayab HOnra. [Ipegen ynpyrux gepopmanui
84 |TemnoBoe paciiMpeHUe XUAKOCTeN U TBEPABIX Tell. 1
AHrapMoHH3M TeIJIOBbIX KoJiebaHUN YacTUI] BellecTBa
85 |IIpeobpa3oBaHue 3HepPrdM B $a30BbIX Mepexoaax 1
86 |YpaBHeHHe TemJOBOro 6GasiaHca 1
87 |Pewmenue 3agau 1
88 |lloBepxHOCTHOe HaTskeHUe. KanuaisapHble sBieHUs. [laBiieHue 1
N0/, UCKPUBJIEHHOW OBEPXHOCTBIO XKUAKOCTU. DopMy.ia
Jlaniaca
89 |0606111eHHe U cUCTeMaTH3alus 3HaHUH 1o TeMe "ArperaTHble 1
cocTosiHUA BellecTBa. Pa3oBble nepexoanl”
90 |KonTposibHasd paboTa 1o TeMe "ArperaTHble COCTOSIHUSA 1 1
BelecTBa. Pa3oBble nepexoabl”
91 |3nekTpu3alys Tesa U €€ NPosiBJAeHUS. JJIeKTPUIECKU 3aps/,. 1
JlBa BuJa 3JIeKTpUYeCKUX 3apsAfoB. [IpoBOAHUKH, JUITEKTPUKHU
Y IOJIYyIPOBOAHUKU
92 |d/71eMeHTapHbIN 3JIeKTPUYECKUH 3apAJ. 3aKOH COXpaHEeHUs 1
3JIeKTPUYECKOTO 3apsaja
93 |B3auMogencTBue 3apAfoB. TodyeuHble 3apAzabl. 3akoH KyJsioHa
94 |Pemenue 3aja4




Tema ypoka

KonaunyecTBo yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThl

Jata
U3y4yeHUud

JJIeKTpOHHbIE

udpoBbIie
o6pa3oBaTeJIbHbIE

pecypchl

95

JnexkTpuyeckoe noJse. Ero gelicTBue Ha aJleKTpUYECKUE 3apsi/ibl

96

Hanpsk€HHOCTb 3/ieKTpUueckoro moJis. [Ipo6HbIN 3apsz.
JIMHYY HaNIpSXXEHHOCTH 3JIeKTpUYecKoro noJusd. OfHopogHOoe
3JIEKTpHUYeCKoe IoJie

97

[ToTeHUMAJNBHOCTD 3JIEKTPOCTATUYECKOT O MOoJIs. Pa3HOCTB
MOTEHIUAJIOB U HANIPSIKEHUE

98

HOTeHI_II/IaJIbHaH JHeprud 3apdaaa B 3JIEKTPOCTATUYECKOM I10JI€E.
HOTeHLU/IaJI 3JIEKTPOCTATHUYECKOI'O I10JIA

99

CBsA3b HANPSXKEHHOCTHU M0JIS1 M Pa3HOCTH MOTEHLUAJIOB JIJIsI
3JIEKTPOCTAaTUYECKOTr0 N0JIs

100

[IpyHIMI Cynepno3uLUK 3JeKTPUUYEeCKUX MoJen

101

Pelienue 3azau

102

[Tosie ToyeuHoro 3apsja. [losie paBHOMepHO 3apsKeHHOU cdephl

103

[Tos1e paBHOMEPHO 3apsi)KEHHOT0 N0 06'bEMY 11apa. [Tose
PaBHOMEPHO 3aps»KEHHOW 6€CKOHEYHOU NJIOCKOCTHU

[URN [N U N

104

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM I0JIe. YCIOBHE
paBHOBeCHS 3apsi/i0oB

105

ﬂI/I.'-)JIeKTpI/IKI/I U MMOJYIIPOBOAHHWKHU B 3JIEKTPOCTATUYECKOM I10Jie

106

KOHﬂEHC&TOp. BHEKTPOéMKOCTb KOHJeHCaTopa.
3HeKTpOéMKOCTb IIJIOCKOT'O KOHZEeHCAaTOopa

—

107

HapaJIJIEJIbHOG coeMHeHre KOHAEHCAaTOpOB

108

HOCHGAOBaTeﬂbHOE coeJuHeHHEe KOHAEHCAaTOpOB

109

3HepFI/IH 3apAKEeHHOI'0 KOHJEHCaTOopa

110

Pemenue 3agau

111

ABI/I){(BHI/IE Bapﬂ)KeHHOﬁ 9aCTHULbI B OJHOPOAHOM
3JIEKTPHU4Y€CKOM I10J1€e

(RN UG U N N

112

PemeHnue 3amau




Tema ypoka

KonaunyecTBo yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThl

Jata
U3y4yeHUud

JJIeKTpOHHbIE

udpoBbIie
o6pa3oBaTeJIbHbIE

pecypchl

113

0606111eH1e U CHCTeMaTHU3alus 3HaHUH 10 TeMe
"JnekTpuueckoe noJse"

114

KoHTposibHasA paboTa no Teme "JyeKTpudeckoe mnoJie"

115

Cuna Toka. [locTosiHHBIN TOK. ¥ CJ10BUS CymeCTBOBaHUA
IMOCTOAHHOTI'O 3JIEKTPHUYIECKOI'O TOKa

116

Hcrounuku Toka. Hanpsxkenue u 3/IC

117

3akoH OMa A1 y4acTKa Lend. JJIeKTpU4eCKoe CONPOTUBJIEHUE

118

3aBUCUMOCTb COIIPOTHUBJIEHUA OJHOPOAHOI'O NPOBOJHHKA OT €ro

AJINHDBI U IIJIOIaAW IOoMepevYHOoro Ce4eHud

119

YaenbHoe COIIPOTHUBJIEHHE BellEeCTBA. PemeHnune 3aaa4

120

HOCﬂeAOBaTeﬂbHOG, InapaJsijiejibHO€, CMellIaHHO€e COeANHEHH e
INPpOBOAHHUKOB

121

PacuéT pa3BeTBJIEHHBIX 3JIEKTPUYECKHUX Liemnel. [IpaBuia
Kupxroda

122

Pelienue 3azau

123

PaboTa asnekTtpuyeckoro Toka. 3akoH /bxoynsa —JleHna

124

Pemenue 3amau

125

MOIIHOCTB 3JIEKTPUYECKOTO TOKA. TernsoBast MOLHOCTb,
BbIJleJisieMasi Ha pe3UCTope

[N YU U N

126

Pemenue 3amau

127

3/1C v BHyTpeHHee CONPOTHUBJEHUE UCTOYHUKA TOKA

128

3akoH OMa /19 MOJIHOW (3aMKHYTOM) 3JIeKTPpUUYECKOH Lienu

129

Pemenue 3amau

130

MOH_[HOCTb HCTOYHHKA TOKa

131

KOpOTKOE 3aMbIKaHHe

132

KoHieHcaTOp B Ii€NM NMOCTOSIHHOTO TOKa

[UEN U (U JUEG U N




Tema ypoka

KonaunyecTBo yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThl

Jata
U3y4yeHUud

JJIeKTpOHHbIE

udpoBbIie
o6pa3oBaTeJIbHbIE

pecypchl

133

PemeHue 3agay

134

Pemenue 3asa4 no teMe "[loCTOSIHHBIN 3JIeKTPUYECKUM TOK"

135

Pemenue 3asa4 no teme "[loCTOSIHHBIN 3JIeKTPUYECKUM TOK"

136

Pemenue 3apa4 no teme "[l0CTOSIHHBIN 3JIEKTPUYECKUM TOK"

137

0600611IeHHe U cUcTeMaTH3aluda 3HaHul no teMe "[locTogHHBIN
3JIeKTpUYeCKUi Tok"

(RN [UEG U (UG N

138

KoHnTposibHas paboTa o TeMe "[10CTOSHHBIN 3JIeKTpUYeCKUN

TOK

139

3JIEKTpI/I‘{eCKaH INPpOBOAHUMOCTD Pa3/IMYHbIX BEIIECTB.
3neKTquec1<m71 TOK B MeTaJlJlaX. CBerHpOBO,ELI/IMOCTb

140

JJIeKTPpUYECKHUH TOK B pacTBOpPaX U paciaBax 3J1eKTPOJIUTOB.
3akoHb!l Papazes A 371€KTPOJIU3A

141

J/ieKTpUYeCKUM TOK B rasax. [lsnasma

142

JJIeKTpUYECKUH TOK B BaKyyMe. BakyyMHble MPUOOPEI

143

JJIeKTpUYECKHUH TOK B MOJIYNPOBOJHUKAX

144

[TosrynpoBOAHHUKOBBIE MPUGOPHI

145

®u3uyecKUi NpakKTUKYM 10 TeMe "Mi3MepeHHe CUJIBI TOKA U
Hanps»KeHUs B LlellM NOCTOSTHHOTO TOKa MPHY OMOIIU
aHaJIOTOBBIX Y U POBBIX U3MEPUTEJbHBIX IPUOOPOB" MU
"3HakoMcTBO ¢ 1MdppoBoH JabopaTopuent no ¢usuke. [Ipumepsl
n3MepeHus1 GU3NUECKUX BeJIMYMH NPU NOMOLY KOMIIbIOTEPHBIX
JATIHUKOB"

[ YU U U SN

146

dusnyeckui MPaKTUKYM Mo TeMe "M3yyeHre HepaBHOMEPHOTO
JIBHPKEHHUSI C LIeJIbI0 OTIpe/ie/IeHHsI MTHOBEHHOU CKOpOCTH"

147

®usuyeckUi NpakKTUKYM 1o TeMe "H3MepeHUe yCKOpeHUs IpU
NpPSAMOJIMHEMHOM PAaBHOYCKOPEHHOM JBMXKEHHUU N0 HAKJIOHHOU




Tema ypoka

KonaunyecTBo yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThl

Jata
U3y4yeHUud

JJIeKTpOHHbIE

udpoBbIie
o6pa3oBaTeJIbHbIE

pecypchl

niockoctu" uian "HcciiefoBaHue 3aBUCHMMOCTH IyTH OT BpEMEHU
NpU PaBHOYCKOPEHHOM JIBU>KeHUU"

148

dusuyeckuil NpaKTUKYM M0 TeMe "M3MepeHUe yCKOpeHUs
cBoGoAHOTO NMajeHuss" uam "U3ydyeHue ABUKeHUS TeJa,
OpOIIEHHOT0 TOPHU30HTATBHO"

149

dusnyeckuil NpakTUKYM 10 TeMe "H3yueHue ABUKEHUS TeJa 110
OKPY>KHOCTH C NOCTOSIHHOM 110 MOAYJII0 CKOPOCTBIO" UJIH
"HccnenoBaHve 3aBHCUMOCTHM Iepuojia obpalleHus
KOHUYECKOT0 MasiTHUKA OT ero napameTpoB”

150

®dusruyecKkui NpakTUKyM o TeMe "HM3MepeHue
PaBHOZEUCTBYIOLIEN CUJIBI IPU ABHUXKEHUU OpPYCKa IO
HaKJIOHHOU myiockocTu" uau "[IpoBepka runoTesbl 0
HEe3aBUCUMOCTHU BpEMEHHU JBUKeHUsl O6pycKa M0 HAKJIOHHOU
IJIOCKOCTH Ha 33/JaHHOE PacCTOsIHHWE OT ero Macchl”

151

dusuyeckui NpaKTUKYM 110 TeMe "HccaeoBaHre 3aBUCMMOCTH
CHUJI YIPYTOCTH, BO3SHUKAIOIIUX B IPY>KUHE U Pe3MHOBOM
o6pasne, oT ux AebopmManuu" uau "UsydyeHue ABUKEHUS
CHUCTEeMBI TeJl, CB3aHHbIX HUTHIO, IEPEKUHYTOM yepe3 JIETKUI
6J10K"

152

dusnyeckuit NpakTUKyM 1o TeMe "U3MepeHue koapduimeHTa
TPeHHUs N0 BEJIMYUHE YTJI0BOT0 KO3 PHIIMEeHTa 3aBUCUMOCTHU
Frp(N)" nau "UccnenoBaHue ABUKeHUS 6GPyCKa M0 HAKJIOHHOU
MJIOCKOCTH C IepeMeHHbIM K03 pPUIMeHTOM TpeHUs1" UIU
"H3y4yeHUe ABMKEHHUS I'Py3a HA Basly C TpeHHueM"

153

dusnyeckruil NpakTUKYM 10 TeMe "Hccieso0BaHue yCI0BUI
paBHOBEeCHSI TBEPAOTO TeJa, UMEIOLIEr0 OCh BpallleHUs" Uu
"KoHcTpyrpoBaHUe KPOHIITEMHOB M PacyéT CUJI yIpyrocTu”
uiu "M3ydyeHHe yCTOWYMBOCTH TBEPJOrO TeJla, UMeIero
IJIOLIA/lb OMOPHKI"




Tema ypoka

KonaunyecTBo yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThl

Jata
U3y4yeHUud

JJIeKTpOHHbIE

udpoBbIie
o6pa3oBaTeJIbHbIE

pecypchl

154

®dusuyeckuil NpakTUKYM 1o TeMe "M3MepeHHe uMnyJibca Tesa
10 TOPpMO3HOMY NyTH" WU "U3MepeHUe CUJIbI TATH, CKOPOCTHU
MO/JieJId 3JIEKTPOMOOUJISI U MOLHOCTH CUJIbI TATH" WU
"CpaBHeHHE U3MEHEeHUs UMITYJIbCa TeJla C UMITYJIbCOM CUJIbI"
uau "HccnefoBaHue cOXpaHeHU UMIYJIbCA IPU YIIPYTOM
B3auMoJencTBUK" Win "HM3MepeHUe KHHETHYECKOW 3HEpPTruu
TeJia 10 TOPMO3HOMY IyTH"

1

155

dusnyeckuil NPaKTUKYM M0 TeMe "M3ydeHre U30TepPMUYECKOTO
npoiiecca (peKoMeH/I0BaHO MCII0JIb30BaHHe ITUPPOBOM
sabopatopuu)" uau "M3yyeHre U30XOPHOTO Npolecca” uiun
"HU3yyeHue nzobapHoro mnpoiecca” uiau "[[poBepka ypaBHEHUs
CcOCTOSAHUA"

156

du3nyecKui NpakTUKyM No TeMe "HU3MepeHUe yaelbHOU
TenyioéMKocTH" Wiau "HccienoBaHue npoljecca oCTbIBaHUA
BellecTBa" Wi "UcciesoBanue auabaTHOTO mpoiiecca” Uiu
"N3y4yeHre B3aUMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO
B3aUMOJEMCTBUSA U TeMIlepaTypbl KUIIEHUS XUAKoCTen"

157

dusnyeckui NpakTUKyM 1o TeMe "H3ydyeHne 3aKOHOMePHOCTeN
VCnlapeHus )XUJKocTel" uau "MiamepeHue yZieJIbHON TENJIOTHI
nJiaBjeHUs JbJa" nian "M3ydyeHre CBOMCTB HAChILEHHBIX MApOB"
uau "U3MepeHure aGCOIOTHOM BJAAXKHOCTH BO3/1yxa U OlleHKa
Macchl MapoB B noMeleHun". U3MepeHune koadppuumreHTa
NOBEPXHOCTHOTO HATSXKEHUs

158

dusuveckui NpakTUKyM 1o TeMe "Hab6toieHue npeBpalieHust
3HepPruu 3apsiPKeHHOro KOHAEeHCaTopa B 3HEPTHIO U3JIyYeHHs
cBeToauoia" i "M3ydyeHue npoTeKaHUs TOKaA B IE1H,
coJiepkalei koHeHcaTop" uiau "PacnpejesieHre pa3HOCTH
NOoTeHIMaJIOB (Hanpsi>)keHHsl) MPHU NMOCJae0BaTeIbHOM
CoeJUHEHUHU KOHJEeHCaTOpOB"




Tema ypoka

KonaunyecTBo yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThl

Jata
U3y4yeHUud

JJIeKTpOHHbIE

udpoBbIie
o6pa3oBaTeJIbHbIE

pecypchl

159

dusuyeckuil NpaKTUKyM 1o TeMe "HccaeoBaHUEe CMEIIaHHOTO
coeJUHEHUs pe3UCTOpPoB" UM "U3MepeHue yJ1eJIbHOTO
CONMPOTUBJIEHUS NPOBOAHUKOB" nau "HccienoBanue
3aBHCUMOCTH CUJIbl TOKA OT HANPSI)KEHUS JIJ151 JIaMIIbI
HaKaJIMuBaHUsA"

1

160

dusnyeckuit NpakTUKyM no teme "HabutogeHue sjeKTposin3a”
nsu "M3MepeHue 3apsa 0lJHOBAJIEHTHOTO HOHA" UJU

"UccienoBaHre 3aBUCHMOCTU CONMPOTHUBJIEHUS] TEPMOPEIUCTOPA

oT TeMnepaTypbl” Ui "CHATHE BOJIbT-aMIIEPHOMN
XapaKTepPUCTHUKHU auoaa"

161

Pe3epBHbIl ypok. 0600611eHHEe U CHCTeMaTH3alisl 3HaHUH 10
TeMme "Kunematuka"

162

PesepBHbIl ypok. 0600611eHHEe U CHCTeMaTH3alisl 3HaHUH 0
Teme "/IluHaMuka"

163

PesepBHbIl ypok. 06006111eHMEe U CHCTeMaTHU3al M 3HaHUM 10
TeMe "CTaTUKa TBepAOro tesa"

164

PesepBHbIl ypok. 06006111eHMEe U CHCTeMaTH3al W 3HaHUH 10
TeMe "3aKOHbI COXpaHEHHUS B MeXaHUKe"

165

Pe3epBHbIl ypok. 0606111eHHe U cHCTEMaTHU3al s 3HAaHUH 110
TeMe "OCHOBbI MOJIEKYJIIPHOKUHETUYECKOH Teopun”

166

Pe3zepBHbIl ypok. 0606111eHNEe U cUCTEMaTH3al M 3HAHUM 10
TeMe "TepMoanHaMuKa. TensioBble MallIuHbI"

167

Pe3epBHbIN ypok. 0600611eHHE U CUCTEMATH3aL M 3HAHUH 110
TeMe "ArperaTHble cocTOsIHUSA BelecTBa. @a3oBbie nepexobl”

168

Pe3zepBHbIl ypok. 060611eHNEe U cUCTEMaTHU3al M 3HAHUM 110
TeMe "JJIeKTpUUecKoe mnoJe"

169

Pe3epBHbIl ypok. 060611eHNe U cUCTeMaTU3al M 3HAHUM 110
TeMe "[l0CTOSIHHBIN 3JIEKTPUYECKHUH TOK"




Ne Tema ypoka KosinyecTBO 4acoB Jarta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3Y1EHHA uupposble
paBoTh paGoThI obpa3oBaTeJibHble
pecypchl
170 | Pe3epBHbIil ypok. 0600611leHHEe U CUCTEMATH3alMsl 3HAHUH 110 1
TeMe "TOKM B pa3/IMuHbIX cpeAax”
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
11 KJIACC
Ne Tema ypoka KosmyectBo 4acoB JaTta JJIeKTPOHHbIE
n/m Bcero| KonTposbHble | [lpaktuueckue | A3YIEHHsA nupposbie
pPaBoOTHI paGoThI obpa3oBaTeJibHble
pecypchl
1 |BsaumojeicTBUE NOCTOSHHBIX MarHUTOB U IPOBOJHUKOB C 1
TOKOM. MaruuTHoe noJie. 'unoresa Amnepa
2 BekTop MarHUTHOM MHAYKIMU. [IpUHLIMI Cynieprno3uL U 1
MarHUMTHBIX NoJiel. INHUU MarHUTHOM UHAYKI WU
3 |MarHuTHOe moJie IPOBOJHUKA C TOKOM. OnNbIT IpcTea 1
4 |Cusia AMnepa, eé HanipaBJeHHUE U MOAYJIb 1
5 Pemenue 3agay 1
6 |[IpuMmeHeHUe 3aKOHa AMMiepa. JJIEKTPOU3MepUTeEbHbIE 1
npubopbI
7 |Cuna JlopeH1a, eé HalpaBJieHUE U MOAYJIb. [l BUKeHUe 1
3apsyKeHHOM 4acTULbl B OJHOPOAHOM MarHUTHOM I10Jie
8 Pemenue 3amau 1
9 |Pa6ora cusbl JlopeHna 1
10 |Pemenue 3agau 1
11 |MarnuTHOe noJie B BeuectBe. PeppoMarHeTHKY, napa- 1 1
JAVaMarHeTUKHU
12 |OcHOBHBbIe CBOMCTBA peppoMarHeTukoB. [[pyumeHeHne 1
dbeppoMarHeTUKOB
13 |PemeHue 3aza4 no teMe "MaruutHoe noJie” 1




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA uupposble
paGoTHI pa6oThI ob6pa3oBaTeJibHbIE
pecypchbl
14 |Pemenue 3aga4y no TeMe "MarauTHoe mnoJe" 1
15 |fAByeHHe 3/1eKTPOMAarHUTHOU UHAYKIUH. [I0TOK BeKkTOpa 1
MarHUTHOW UHAYKIIUU
16 |3AC uHayKLWU 1
17 |3aKoH 3JIeKTpOMarHUTHOW UHAYKUUU Papajes 1
18 |BuxpeBoe anekTpuueckoe noJje. Toku Pyko 1
19 |3/C uHAYKUUHU B JBHXKYLLUXCA IPOBOLHUKAX 1
20 |Pemenue 3agay 1
21 |IlpaBuno JleHua 1
22 |HWnpykTuBHOCTB. KaTylka MHAYKTUBHOCTHU B L€NIU IOCTOAHHOIO 1
TOKa
23 |fBnenue camouHaykiuu. I C caMOUHAYKLIUHA 1
24 |JHeprusi MarHUTHOTO MOJISI KATYLIKU C TOKOM.
JJIEKTPOMAarHUTHOE MoJie
25 |PemeHue 3ajay 1
26 |006o06I1IeHHe U cUcTeMaTU3alud 3HaHUH 1o TeMe 1
"deKTpoAMHAMUKA"
27 |KoHTposibHas paboTa no TeMe "IeKTpPoJUHAMHKA" 1 1
28 |KosnebarenbHast cucteMa. CBoOOOHbIE KOJIeOAHUS. 1
FapMoHHYecKHe KosiebaHUs
29 |KuHeMaTHyeckoe U JUHaMHYeCKOe ONMCAaHHe KoJ1ebaTeJTbHbIX 1
JBWXXEeHUN
30 |DJHepreTuyeckoe onvcaHue. BbIBOJ JUHAMUYECKOrO ONMCAaHUA 1
rapMOHHYECKHX KOJIEOaHU M U3 UX IHEPTeTUYECKOT0 U
KHHEMaTHYeCKOT0 ONHMCAHHUS
31 |AMnauTyzaa v ¢pasa KosiebaHUM 1




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA uupposble
paGoTHI pa6oThI obpa3oBaTeJibHbIE
pecypchbl
32 |llepuoja u yacToTa KoJsie6aHUM. [lepros ManbiX CBO6OJHBIX 1
KoJlebaHUM MaTeMaTHh4ieCKoro MasaTHHUKa. [lepuos cBoO6OHBIX
KoJIe6aHUM NPYKUHHOTO MasTHHUKA
33 |3aryxawiue KosebaHusl. BbiHyK/leHHble Kose6aHUsA. Pe3oHaHC 1
34 |ABTOKOJIEOaHMA 1
35 |Pemenue 3a7a4 1
36 |Ypok-koHdepeH1Us "MexaHU4YeCKUe KoJiebaHUs B 1
MY3bIKaJbHbIX MHCTPYMEHTAax"
37 |06061eHHe U cUCTEMaTH3alUg 3HaHUH 110 TeMe "MexaHu4ecKue 1
KoJiebaHusa"
38 |3seKkTpoMarHuTHbIe KoJsiebaHUsl. KosiebaTesbHbIM KOHTYP 1
39 |®opmysa TomcoHa. CBA3b aMIJIMTYAbI 3apsi/ia KOHAEHCATOpa C
aMIJINTYIOM CUJIBI TOKA B KOJIeb6aTeJIbHOM KOHType
40 |3akKoH COXpaHEeHHs IHEPTHHU B U/lea/IbHOM KoJiebaTeJIbHOM 1
KOHTYype
41 |3aryxarouive 3JIeKTPOMarHUTHbIE KOJleOaHUA. BbIHYK/1eHHbIe 1
3JIeKTPOMarHMUTHbIE KoJiebaHUs
42 |llepeMeHHBI# TOK. Pe31CTOp U KOHAEHCATOP B LleNU 1
NepeMeHHOro TokKa
43 |KaTyuwka MHAYKTUBHOCTU B LIENIM NEPEMEHHOr0 TOKa
44 |3akoH OMa [ 3/71eKTPUYECKOH L|eNu NepeMeHHOro ToKa
45 |MoOLIHOCTB TepeMeHHOr0 TOKa. AMIJIMTYLHOE U JeHMCTBYIOLLee 1
3Ha4YeHUe CUJIbl TOKA U HallpsXKeHUd
46 |Pe30oHaHC B 3JIEKTPUYECKOW LENHU
47 |PemeHue 3aja4
48 |WpeanbHbld TpanchopmaTop. [Ipou3BoACTBO, Nepejada u 1

noTpebJseHue 3JeKTPUIECKON SIHEPTUU




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA uupposble
paGoTHI pa6oThI ob6pa3oBaTeJibHbIE
pecypchbl
49 |JkoJsiorvu4yecKkue pUCKHU NpU NPOU3BOCTBE 3JIeKTPOIHEPTUH. 1
KysbTypa ucnosb30BaHUSA 3J€KTPOIHEPTUU B MOBCEJHEBHOMN
>KU3HU
50 |Pemenue 3agau
51 |Pemenue 3ama4
52 |0O6061ieHe U CHCTeMaTH3alluA 3HaHUH 10 TEME 1
"JJIeKTpOMarHUTHbIE KoJsiebaHus"
53 |MexaHuyeckue BOJIHbl. XapaKTEPUCTUKU MeXaHHU4YEeCKUX BOJIH 1
54 |ColicTBa MexaHH4YeCKHUX BOJIH 1
55 |3Byk. XapaKTepuCTUKH 3ByKa 1
56 |HWHdpas3Byk u yabTpasBykK. lllyMoBoe 3arpsiaHeHUe OKpYKatolen 1
cpenbl
57 |Peuienue 3agau 1
58 |JsieKTpoMarHuTHbIe BOJIHBL. U3/1yyeHUe 3/1eKTPOMAarHMuTHBIX 1
BOJIH
59 |3Heprusd 3JIeKTPOMarHMTHBIX BOJIH. CBOMCTBA 1
3JIeKTPOMarHMTHbBIX BOJIH
60 |lxasa 3jieKTpOMarHMTHBIX BOJIH. [[puMeHeHHe 1
3JIEKTPOMAarHUTHbBIX BOJIH B TEXHUKE U OBITY
61 |IlpuHUUIIBI pa/IUOCBSI3U U TeJieBUJeHUs1. Paguosiokalus. 1
JJIeKTPOMarHMTHOE 3arpsi3sHEHHE OKPY Kalolliel cpeibl
62 |KoHTposibHasa paborta no teme "KoJsiebaHUs U BOJIHBI" 1
63 |CBeT. 3aKOH NPSMOJMHENHOr0 pPaCNpoOCTPaHEHUS CBeTa 1
64 |PelieHue 3aa4 Ha NpUMeHEHHE 3aKOHA MPSIMOJIMHENHOT O 1
pacnpocTpaHeHUus cBeTa
65 |OTtpaxkeHue cBeTa. [lynockoe 3epkano. Coepruyeckoe 3epKasio 1




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA uupposble
paGoTHI pa6oThI obpa3oBaTeJibHble
pecypchbl
66 |IlpenomsieHue cBeTa. AGCOIOTHBIN U OTHOCUTEJIbHBIN 1
II0KasaTeJ/ib IpesioMyeHUs. [lolHOe BHyTpeHHee OTpakeHHUe.
[IpeseIbHBIN yroJs MOJHOIO BHYTPEHHEr0 OTpaKeHUs
67 |Pellenre 3asa4 Ha NIpUMeHeHYe 3aKOHOB OTPaXKeHUs U 1
NpeJIOMJIEHUS CBETa
68 |Xopaydeut B npusme. [lucnepcus ceeta. Cl10KHBIN cocTaB 6esioro | 1
cBeTa. liBeT
69 |JInuH3bl. POKYCHOE pacCTOsIHUE U ONTHYecKas CUJja JIMH3bI
70 |IlocTpoeHHe U306paKeHU M B JIMH3aX U KX CUCTEMAX. 1
YBennyeHue JTUH3bI
71 |PemeHue 3a/ja4 Ha IOCTPOEHHE U300paKEHUH, TOJIy4aeMBbIX C 1
MOMOLIBIO JIMH3
72 |I'na3 Kak onTuyeckasl cucTeMa 1
73 |PewmeHnue 3azay. [Ipesesibl IpUMEHUMOCTH TeOMeTPUYECKOU 1
ONTUKHU
74 |CKOpOCTBb CBeTAa ¥ METO/JbI €€ U3SMEPEHUS 1
75 |ucnepcusi cBeTa 1
76 |HWHTepdepeHius cBeTa 1
77 |KorepeHTHble MICTOUHHUKHU. Y CJIOBUSA HAOJ/IIOJeHUS MaKCUMyMoB | 1
MHUHHUMYMOB
78 |Pemenue 3aga4 1
79 |llpumeHeHUe UHTepdepPeHLUU 1
80 |Judpakuus cBeTa 1
81 |/[ludpakunoHHasa peuiéTka. Yca0BUe HAOI0JeHUSA IJIaBHBIX 1
MaKCUMYMOB
82 |Pemenue 3azay 1
83 |IlonepedyHOCTh CBETOBBIX BOJIH. [losipusanusa cBeTta




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA uupposble
paGoTHI pa6oThI obpa3oBaTeJibHble
pecypchbl
84 |PemeHue 3aga4 1
85 |CBeToOBbIE SIBJIEHUS B IPUPOJE 1
86 |06061eHre U cUcTeMaTH3alMsl 3HaHUH 1o TeMe "OnTuka" 1
87 |KonTposibHas pa6ota no teMe «OnTHUKa» 1 1
88 |I'paHuLbI IPUMEHUMOCTH KJIACCUYECKOU MEXaHUKHU. 3aKOHBI 1
3JIeKTPOAUHAMHUKU U PUHIUII OTHOCUTEJIBHOCTHU
89 |llocTynaThl cnenuasbHON TEOPUU OTHOCUTEJIBHOCTH 1
90 |IIpocTpaHCTBEHHO-BpeMeHHOUN UHTepBaJ. [Ipeo6pa3zoBanus 1
JlopeHna. YcioBrue NpUIYUHHOCTU. OTHOCUTEJNBHOCTD
OZJHOBPEMEHHOCTH. 3aMe/l/ieHue BpeMeHHU U COKpallleHHe JJIUHBI
91 |JHeprvus U UMMNYJbC PEJSITUBUCTCKOW YaCTUIbI
92 |CBA3b MacChl C 3HEPTHUEN U UMITYJIbCOM PeJIATUBUCTCKOU 1
YacTHULbl. JHEPTHUA I0KOA
93 |PaBHOBeCHOe Tem/Ja0BOe HU3Jy4eHUe 1
94 |3akoH cMelleHus BuHa 1
95 |I'unoTesa M. [InaHka o kBaHTax. POTOHBI 1
96 |dHeprus U UMNyJibCc GOTOHA 1
97 | ®oToaddekt. OnbiThl A. I'. CTosreToBa. 3akoHbI poToaddeKTa 1
98 |YpaBHeHUe JiHLITENHA A1 doToaddekTa. "KpacHas rpanuna” 1
doToadpdexTa
99 |JlaBnenue ceeta. OneiThl I1. H. JlebeneBa 1
100 | BosiHOBBIE CBOMCTBA 4YaCTHI]
101 | Bousinbl fe bpons. [lyinHa BosiHEI e Bpoiia v pasMepsbl 1
06J1aCTH JIOKAJIU3al U1 ABUKYLEHCS YaCTHULLbI
102 | KopnyckyJ/isspHO-BOJIHOBOU 1yasiM3M
103 | ludpakiys 37eKTPOHOB HAa KpHUCTa/LJIaX




Tema ypoka

KoaunyecTBo 4yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThI

JaTta
U3y4YeHUd

J/IeKTpOHHbIE

nudpoBbIie
o6pa3oBaTeJibHbIE

pecypchl

104

Cneuudurka usmepeHuit B Mukpomupe. COOTHOILLIEHHUS
HeonpeaenéHHocTel elizeH6epra

105

Pemenve rpaduyeckux 3agay

106

Pemenuve pacyéTHbIX 337a4

107

KonTpoJsibHas pa6ota no temam: "OcHoBbl CTO",
"KopnyckyJ/iIspHO-BOJIHOBOU AyaJu3M"

108

OmbITHI MO KCCIEOBAHUIO CTPOEHHUS aToMa. [l1aHeTapHas
Mo/Jiesib aToMa Pesepdopaa

109

[Toctysnatel bopa

110

Buapl cnekTpoB. CieKTp YpPOBHEH 3HEPrUU aToMa BOJOpoJa

111

CnoHTaHHOE U BbIHYXXJE€HHOE H3JIy4€HHEe CBETa

112

Jlazep

113

HyksioHHas mojienb siapa ['elisen6epra-MBaneHko. 3aps u
MacCoBOe 4YHCJI0 aapa. U3oTonbl. PagnoakTUBHOCTH

[UEN UG U N

114

3aKOH paJM0aKTUBHOTO pacnaza. CBoMCcTBa HOHU3UPYIOLIETO
M3yy4yeHus. BivsiHre paZjuOaKTUBHOCTH Ha KMBble OPraHU3MBI.
Jo3numeTpuda

115

JHeprus CBsA3M HYKJIOHOB B siZipe. AgepHble cuibl. [ledpekT
Macchl aapa. AiepHble peakiuu. 1gepHble peakTophl. [Ipo6aembl
yIpaBJIIeMOr0 TEPMOSALEPHOTO CUHTe3a. JKOJIOTUYEeCKHe
acneKThbl Pa3BUTHUA AEPHOU 3HEPTreTHUKU

116

MeTo/1bl perucTpanuu 1 UCCJe0BAHUS 3JIeMeHTAPHBIX YaCTHII,
dyHnamMeHTa/lbHbIE B3aUMO/IeHCTBUSA. BapuoHbBI, Me30HBI U
snentoHsbl [IpeacraBienue o CtangapTHOU Mozenu. KBapk-
IJII0OHHAsi MOJieJlb a/[pPOHOB

117

dusuka 3a npenenamu CtangapTHod mozenu. TéMHass MaTepus
Y TéMHas sHeprus. EqfuHcTBO Gpr3myecko KapTUHBI MUpa




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA uupposble
paGoTHI pa6oThI obpa3oBaTeJibHble
pecypchbl
118 |3Tamnsl pa3BUTUA aCTPOHOMHUU. 3HAYEHHUE ACTPOHOMUU 1
119 |[IpuMeHUMOCTb 3aKOHOB QU3UKHU [Jis1 OGbSICHEHUSI MPUPOAbI 1
KOCMHUYEeCKUX 00'beKTOB. MeTO/1bl aCTPOHOMUYECKUX
Huccaeg0BaHUMN
120 | CoBpeMeHHbIe ONITUYECKUE TEJIECKOIBI, PaIUOTENECKOTBI, 1
BHeaTMocdepHasi aCTpOHOMMUS
121 |Bup 3BésHoro Heba. Co3Be3aus1, ApKHe 3BE3/1bl, IJIAaHEThI, UX 1
BUJUMOE JIBHXKEHUE
122 | CosiHeyHas cucteMa. ConHie. CoiHeYHass akTUBHOCTb. UCTOYHUK 1
sHepruu CoJiHIA U 3BE3/]
123 | 3B€3/bl, UX OCHOBHbIE XapaKTEepUCTUKHU. /luarpamma 1
"creKTpaJibHbIA KJlacC — CBETUMOCTh"
124 |3Be3/1bI TJIABHOM MOC/Ie40BaATEIbHOCTU 1
125 | BHyTpeHHee cTpoeHue 3BE3/. COBpeMeHHble Mpe/CTaBJeHUs O 1
MPOUCXOXKAEHUHU U 3BOJIIOIMHU COJIHIIA U 3BE3/T. ITANbl })KU3HU
3BE3/],
126 |Muieunsiii [lyTe — Hawua M'anakTuka. Tunel ranakTuk. YépHble 1
JABIPHI B 1/ipax rajJakTHUK
127 | BcenenHas. Paciuivpenue BecesieHHoil. 3akoH Xa661a. Teopus 1
BoJsibwioro B3peiBa. PesiukTOBOE U3/1yyeHUe
128 |MacwmtabHaa cTpykTtypa BceneHHol. MeTtarasnakTyka
129 |HepewénHble npo6seMbl aCTPOHOMHUHU
130 | Pusuyeckuil NpakTUKyM 1o TeMe "HcciiejloBaHue MAarHUTHOTO 1 1
I10JISI IIOCTOSIHHBIX MarHuToB" wiu "UccieioBaHue CBOWCTB
¢deppomarHeTukoB” uau "UcciegoBaHue AelCTBUSA MOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM"
131 | Pusnyeckuil NpakTUKYM o TeMe "H3MepeHue cuibl AMnepa” 1 1

iy "3ydeHue 3aBUCHUMOCTH CHUJIbl AMITEpA OT CUJIBI TOKA" UJIK




Tema ypoka

KoaunyecTBo 4yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThI

JaTta
U3y4YeHUd

J/IeKTpOHHbIE

nudpoBbIie
o6pa3oBaTeJibHbIE

pecypchl

"OnpeseneHre MarHUTHOM UHYKIIMA HA OCHOBE U3MepEeHUs
cuibl AMnepa”

132

®dusuyeckuil NpakKTUKyM 1o TeMe "HccieioBaHUe IBJIEHUSA
3JIEKTPOMarHMTHOW UHAYKUUK" UK "OnpejeseHrue HHAYKIAU
BHUXPEBOT'0 MAarHUTHOTO NOJIsA"

133

dusnyeckuit NpakTUKyM 1o TeMe "HcciejoBaHue sIBJIEHUS
caMouHAYKUMU" uan "C60opKa MoJiesid 3JIeKTPOMAarHUTHOIO
reHeparopa”

134

duy3nyecKuy NpakTUKyM o TeMe "M3MepeHue nepuoaa
CBOOO/JHBIX KOJIEOAHUW HUTSHOTO U IPYKUHHOT'O MAasATHUKOB"

135

dusnyeckuit NpakTUKyM 1o TeMe "[Ipeobpa3zoBaHyre IHEPTUH B
NPY>XMHHOM MasATHUKe"

136

dusnyeckuid NpakTUKYM o TeMe "VcciiejoBaHMe NepeMeHHOT0
TOKa yepes [0ocJeJ0BaTeJbHO COeJUHEHHbIe KOHAEeHCaToP,
KaTyWKy U pe3uctop” nuan "HcciesoBaHue paboTbl HCTOYHUKOB
CBeTa B lLieNy NepeMeHHOoro Toka"

137

dusuyeckui NpakKTUKYM 110 TeMe "M3ydyeHue napaMeTpoB
3BYKOBOM BOJIHBI"

138

dusnyeckuit NpakTUKyM 1o TeMe "MU3MepeHUe oKa3aTes
npesioMmJieHud cTeksaa" uiau "llosydeHrne n3o6paxeHus B
CHUCTEeME U3 MJIOCKOT0 3epKaJjia U JIMH3bI"

139

dusuyeckui NpakTUKyYM 110 TeMe "HcciiejoBaHMe 3aBUCUMOCTH
$OKyCcHOro paccTosiHUA OT BelllecTBa (Ha MpUMepe XKUJKUX
auH3)" uan "U3MepeHre POKYCHOTO pacCTOSIHHMSI pacCeUBaIOILUX
JUH3"

140

dusznyeckuit NpakTUKyM no TeMe "HabstoaeHue audpakiuu,
VHTepdepeH N U NI0JIIpr3allvu cBeTa"




Tema ypoka

KoaunyecTBo 4yacoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHyeckue
paboThI

JaTta
U3y4YeHUd

J/IeKTpOHHbIE

nudpoBbIie
o6pa3oBaTeJibHbIE

pecypchl

141

dusuyeckuil NpakTUKYM 10 TeMe "Onpe/iesieHHe UMIYJIbCa U
3HEepPrUuH peJATUBUCTCKUX YacTul (1o ¢oTorpadpusM TpekoB
3apsDKEHHBIX YacTUI, B MAarHUTHOM ToJie)"

1

142

dusnyeckui NPaKTUKYM N0 TeMe "M3MepeHUe MOCTOSTHHOM
[InaHka Ha ocHOBe uccaegoBaHusA GoToapPekTa"” Uau
"UccnenoBaHue 3aBUCMMOCTH CUJIbI TOKAa Yyepe3 CBETOJMO/[ OT
HanpspbkeHus"

143

dusuyeckud NpakTUKYM 110 TeMe "HccnenoBaHue ClieKTpa
paspeXeHHOro aTOMapHOro BOJ0po/Jia U U3MepeHHue
nocrosiHHoM Punb6epra”

144

dusuyeckui NpakKTUKYM 110 TeMe "UccnenoBanue
PaiIn0OaKTUBHOTO pOHA C UCIIOJIb30BAHUEM JI03UMETpaA" UIH
"W3y4yeHue norJoueHus 6eTa-4acTUL, aJIIOMUHHUEM"

145

dusnyeckui NpakTUKYM 1o TeMe "HabstoeHus 3BE€31HOTO HebBa
HEBOOPYKEHHBIM I'JIa30M C UCIOJIb30BAaHHUEM KOMIbIOTEPHBIX
NPUJIOKEHUH /1 oTipeJieJIeHUS M0JI0KeHUsI Heb6eCHbIX
00'bEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE CO3BE3/Usl
CeBepHOro noJymapus 4 sipkue 3Bé3/bl" uau "HabsogeHus B
TeJsieckon JIyHbl, JIaHET, TYMAHHOCTENW U 3BE3JHBIX CKOIJIEHUN"

146

0600611eHYEe U cUcTeMaTU3al Mg 3HaHUH. Posib dU3UKU 1
ACTPOHOMHHU B 3KOHOMUYECKOMH, TEXHOJIOTHUYECKOH, COLMATbHON
Y 3TUYEeCKOU chepax esaTeJbHOCTH YesIOBEKA

147

060611eHHEe U CUCTeMaTH3alusl 3HaHUU. PoJsib 1 MecTO pU3UKHU U
ACTPOHOMMUH B COBPEMEHHOU HAYYHOU KapTUHE MHUpaA

148

060611eHYEe U cUucTeMaTU3alMa 3HaHU . Posib pusnyeckont
TeOpUU B POPMHUPOBAHUH NPEACTABIEHHUHN 0 PU3UUECKOU
KapTHHE MUPa, MeCTO GU3UYECKOU KapTUHBI MUPA B 0011eM
PAAY COBpPEMEHHBIX eCTeCTBEHHO-HAyYHBIX MpPeJCTaBJeHUN O
npupojie




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/m Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA nudpoBbie
paGoThI paBoThI ob6pa3oBaTeJibHbIE
pecypchbl
149 | 06061IeHNE U CUCTEMATHU3anus 3HAaHUM 1o TeMe "KuHematuka" 1
150 | 06061eHMEe M CUCTEMATHU3anus 3HAaHUM 1o TeMe "KuHematuka" 1
151 |0600611eHHEe ¥ cUcTeMaTHU3alMsl 3HaHUU 1o TeMe "/[uHaMuKa" 1
152 | 06061IeHHe U CUCTEMaTHU3alMs 3HaHUH o TeMe "CTaTuka 1
TBepjoro TeJsa"
153 |06061eHre U cCUCTEMATHU3alsI 3HAHUU 110 TeMe "3aKOHBI 1
COXpaHeHUsI B MeXaHHKe"
154 | 06061meHue U cMucTeMaTHU3alys 3HaHUM 1o reMe "OCHOBBI 1
MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH"
155|060611eHHe U cCUCTeMaTHU3allisd 3HAHUH 10 TeMe 1
"TepmMoMHaMuKa. TenyioBble MalIMHbI "
156 |0600611eHYEe U cUCTeMaTU3alMsi 3HaHUM 1o TeMe "ArperaTHbie 1
cocTosiHUsA BellecTBa. Pa3oBbie nepexobl”
157 | O600611eHHe U CUCTEeMAaTU3allUs 3HAHUH 10 TeEMe 1
"JyeKTpuUyeckoe noJje"
158 |06061eHMe U cMCTeMaTHU3al Mg 3HaHuH 1o TeMe "[1oCcTOSIHHBIN 1
3JIeKTPUYECKUHN TOK"
159 |O6061IeHMe U cUCTeMaTU3al Mg 3HaHuH 1o TeMe "ToKU B 1
pa3JIMYHBIX cpefax’
160 |060061IEHHE ¥ CUCTEMATHU3allMA 3HAHUH 110 TeMe "MarHuTHoe 1
mmoJie”
161 | PesepBHbIH ypok. 060611eHHEe U CHCTeMaTH3al[isl 3HaHUH 10 1
TeMe "JJIeKTPOMAarHUTHasA MHAYyKLua"
162 | PesepBHbIH ypok. 060611eHHEe U CHCTeMaTH3al[isl 3HaHUH 10 1
TeMe "MexaHUYecKHe KoJiebaHus"
163 | PesepBHbIN ypok. 06006111eHME U CHCTeMaTH3alys 3HaHUHM 0 1

TeMe "DJIEKTPOMarHUTHbIE KoJie6aHUA"




Ne Tema ypoka KosinyectBo 4yacoB Jata J/IeKTpOHHbIE
n/n Bcero| KonTposbHble | [lpakTudeckue | A3YIEHHIA nudpoBbie
paGoTHI pa6oThI ob6pa3oBaTeJibHbIE
pecypchl
164 | Pe3epBHbIN ypoK. 0600611eHHE U CUCTeMaTHU3alMsl 3HAHUH T10 1
TeMe "MexaHUYeCKHE U 3JIEKTPOMarHUTHbIE BOJIHbI"
165 | PesepBHbIH ypoK. 0606I1eHHEe U CHCTeMaTH3al[isl 3HaHUH 10 1
TeMe "OnTHUkKa"
166 | PesepBHbIN ypok. 06006111eHMe U CHCTeMaTHU3al s 3HaHUM 10 1
TeMme "OcHoBbl CTO"
167 | Pe3epBHbIH ypoK. 06006111eHMe U CHCTeMaTHU3al s 3HaHUM 110 1
TeMe "KopnyckyJiipHO-BOJITHOBOU Ayan3M"
168 | PesepBHbIN ypok. 06006111eHMEe U CHCTeMaTHU3al M 3HaHUM 10 1
TeMe "®u3uka atoma"
169 | PesepBHbIH ypok. 0600611eHMEe U CHCTeMaTH3alisl 3HAaHUH 10 1
TeMe "®U3UKa aTOMHOTIO s/ipa U 3JiIeMeHTapHbIX YacTu"
170 | PesepBHbIN ypok. 06006111eHME U CHCTeMaTH3al M 3HaHUM 0 1
TeMe "JJIeMeHTbl aCTPOPU3UKHU"
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16
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